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General Science References for Pupil and Teacher: 
A Preliminary List. 
Eart R, GLENN 
THE LINCOLN ScHoot or TEACHERS COLLEGE 
CoLuMBIA UNIVERSITY 
General science is rapidly becoming the first course of the high 
school science sequence. In view of this fact, we note that a recent 
library publication! gives only eight references for this new high 
school subject. 


The ambitious library program advocated by a recent report? sug- 


gests that the time has arrived for a more thorough study of the 
supplementary reference materials adapted to the beginner in 
science. 

During the past five years we have been searching for good ele- 
mentary science readers for beginning pupils. Several hundred 
books have been examined in the best libraries of Chicago and New 
York. Not many satisfactory references have been found. A 
book for this purpose should meet the following requirements: 

(a) It should be written by an authority. 

(b) The language should be simple. 

(c) The illustrations should be modern, well drawn, numerous, 
and properly printed. 

(d) The printed page should be attractive. 

(e) The book should have a good index and be of a recent 
edition. 

(f) The style must interest the young reader. Very few of the 
400 references in this list will satisfy all of these requirements. 
However, it seems best to publish such a compilation as this in 
order that a satisfactory reference list may be evolved for general 





1Wilson, Martha, Library Books for High Schools. Bulletin No. 41, 1917. 
Bureau of Education. 

2Certain, C.C., Standard Library Organization for Accredited High Schools of 
Different S‘zes. Proc. 22nd Meeting of North Central Association of Colleges 
and Secondary Schools, March 23, 1917. 
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science, as has been done for other subjects. By elimination and 
constant revision a few really first class references may be obtained 
for the more important topics commonly treated in a first science 
course. 

Most of the reference books needed for general science must nec- 
essarily be non-technical. Many different fields of science must be 
represented. Some selections are needed to supplement the text in 
use. Others concern magazine articles. There should be a liberal] 
supply of bulletins, charts, trade catalogues, etc., which can often 
be obtained free of charge. Some references will deal with history 
and invention; others will treat the occupational information 
closely related to the subject of study. This field has been too long 
neglected by the teachers of science. The teacher will require some 
technical references. 

This list has been prepared to accompany the revised edition of 
“Elements of General Science” by Caldwell and Eikenberry, because 
this is the text the author has used in his class. 

References have been compiled for 33 topics according to the gen- 
eral outline given below: 

(A) General references supplementing the text. 

(B) Magazine articles. The references from Popular Mechanics, 
Popular Science Monthly, Scientific American, Electrical Experi- 
menter, and other common periodicals are listed first. Articles from 
the more uncommon journals are given at the end of the list. 

(C) Bulletins, charts, trade catalogues, exhibits, lantern slides, 
ete. (Chiefly free of charge.) 

(D) History and invention. 

(E) References giving information about the occupations re- 
lated to the topic. 

(F) Sources of technical information for the teacher. 


Part I. THe Arr. 
1. Interesting Things About the Air. 
(A) 

1. Bureau of Standards, Measurements for the Household. 
Chapters 3 and 1 give excellent explanations for the aneroid ba- 
rometer and thermometers. 

2. Bodmer, Rudolph, Book of Wonders. (Deep sea diver, use of 
compressed air in New York City terminal construction, 
submarines. ) 
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3. Turner, Charles, Aircraft Today. J. B. Lippincott Co. (Ex- 
cellent in every respect. ) 

4. Corbin T. W., Romance of Submarine Engineering. Seeley 
Service Co., London. (Chapters 1-5, Divers, and diving bells.) 

5. Moffett, Cleveland, Careers of Danger and Daring. Century 
Co., 1917 (Balloonist and deep sea diver.) 

(B) 

1. Ford, John A., New Tests Reveal Fatal Defects in Fliers. Pop. 

Mec., May, 1918. (Use of vacuum chamber to test aviators.) 
Hucks, B. C., The Effects of High Flying. Sci. Amer. Sup. 

April 13, 1918. 


cas] 


(C) 
1. Jameson, P. R., The Barometer as the Foot Rule of the Air. 
Taylor Instrument Co. Rochester, N. Y. (10c.) 
2. The Thermometer and Its Family Tree. Taylor Inst. Co. 
(10c.) 
(D) 
1, Fournier, E. E., Wonders of Physical Science. Macmillan Co. 
(Story of air pump and barometer.) 
2. Cajori, Florian, History of Physics. Macmillan Co. (Air 
pumps, Guericke’s water barometer.) 
(BE) 
1. Weaver and Byler, Vocations for Boys (And girls) A. 8S. 
Barnes Co. (Lists 106 occupations and the schools in New 
York City in which special training is given. Many occupa- 
tions closely related to science are given.) 
(F) 
1. Packard, John C., Everyday Physics. (Exercises 10 and 11 deal 
with air pressure and the barometer.) Ginn & Co. 
Millikan and Gale, A First Course in Physics, Chapter 3. Ginn 
& Co. 


7% 


2. Air and Water. 
(A) 

1. Bureau of Standards, Measurements for the Household. No. 
55. Chapter 8. (Atmospheric humidity. Excellent cuts 
and two very useful charts for wet, dry-bulb thermometer. ) 

(B) 

1. Mauer, W. J., Ventilation of Army Barracks. (Interior and 

exterior views.) Heating and Ventilating Magazine ($1.00), 
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November, 1917, p. 13. 








ra) 


GENERAL SCIENCE QUARTERLY 


(C) 

Jameson, P. R., Humidity, Its Effect on Our Health and Com- 
fort. Taylor Instrument Company, Rochester, N. Y. (10c.) 

(D) 

Burns, Elmer E., The Story of Great Inventions. Harper 
Brothers. (The age of Galileo, the thermometer.) 

New International Encyclopaedia, Dodd, Mead & Co. (Life of 
Fahrenheit. ) 

(EB) 

Moffett, Cleveland, Careers of Danger and Daring. Century 
Company. (The deep-sea diver and the Balloonist.) 

Weaver and Byler, Profitable Vocations for Boys. (Pages 5, 6, 
9. Average occupations of 1000 typical men.) 

Hopkins and Bond, Scientific American Reference Book, Munn 
and Company. (Distribution of occupations.) 

(F) 

Barber, F. D., First Course in General Science. Henry Holt 
& Company, 1917. Chapter 4. Pages 212-250. (The water 
of the air.) 

3. Air Temperature and the Seasons. 
(A) 

Longstreth, T. M., Reading the Weather. Outing Pub. Co., 
New York. (70c.) (Weather bureau and weather flags.) 

Farmer, A. N., and Huntington, J. R., Food Problems. Ginn 
& Co. 1918. (Typical graphs.) 

World almanac, 1918, (54c.). (Calendar p. 37.) 

(B) 

McAdie, A., Meteorology and the National Welfare. Scientific 

Monthly, February, 1918. 
(C) 

Time taking, time keeping, Elgin Nationa: Watch Co., Elgin, 
Ill. (Well illustrated.) 

(D) 

Bolton, 8. K., Famous Men of Science. (75c.) T. Y. Crowell & 
Co., New York. (Galileo, Newton.) 

(E) 

Moore, W. L., Descriptive Meteorology. ($3.00) D. Appleton 

& Co. (For young men who enter weather forecasting.) 
(PF) 


Salisbury, R. D., Physiography. Henry Holt & Co. ($3.15) 
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(Chapter 14, Temperature of the air. Chapter 11, Earth 
relations. ) 
4, The Weather. 
(A) 

Hopkins and Bond, Scientific American Reference Book. Munn 
& Co. (Instruments used in U. S. Weather Bureau, p. 485- 
498.) 

Barber, F. D., First Course in General Science. Henry Holt & 
Co., 1917. Pages 255-273. (The weather map.) 

(B) 

The Weather for December, 1917. (Large graph.) Heating 
and Ventilating Magazine, February, 1918. p. 60. (This 
chart is published each month from U. 8. Weather Bureau 
records. ) 

Ward, R. D., Weather Controls Over the Fighting in the Italian 
War Zone. Scientific Monthly, February, 1918. 

(C) 

Jameson, P. R., Weather and Weather Instruments. Taylor In- 
strument Company, Rochester, N. Y. (50c.) 

Jameson, P. R., Practical Hints for Amateur Weather Fore- 
casters. ‘Taylor Ins. Co. (10c.) 

Jameson, P. R., The Mountains of Cloudland and Rainfall. 
(Types of clouds and rain gauges.) (10c.) 

U. §S. Hydrographic Office, Washington. Illustrated cloud 
forms, colored with text. Sup. of Documents, Gov. Printing 
Office, Washington. 

(D) 

New International Encyclopaedia. Dodd, Mead & Company, 

(Life of Cleveland Abbe.) 
(E) 

Ward, R. DeC., Practical Exercises in Elementary Meteorol- 
ogy. ($1.12) Ginn & Company. 

U. S. Weather Bureau, Washington. Instructions for Volun- 
tary Observers. 

(F) 

Barber, F. D., First Course in General Science. Henry Holt & 
Company. Pages 274-311. (The deflection of winds, cause 
of seasons, factors which determine climate.) 

Waldo, Frank, Elementary Meteorology. ($1.50.) American 
Book Co. 
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5. Structure of the Air. Molecular Theory. 
(A) 

Comstock and Troland, Nature of Matter and Electricity. J). 
Van Nostrand Co., 1917. (Chapter 3, Atoms and their be- 
havior. ) 

(B) 

Sturdevant, C. R., Experiences of an Iron Atom. Sci. Amer 

Sup., Jan. 5, 1918, Jan. 12, 1918. 
(D) 

Thorpe, T. F., Humphry Davy. Macmillan Co. 

Youmans, William J., Pioneers of Science in America. D. Ap- 
pleton & Company. 

Bolton, S. K., Famous Men of Science. (75c.) T. Y. Crowell 
& Company, New York. (Davy.) 

Edelman, Philip E., Experiments. (Sold by author, Min- 
neapolis, Minnesota.) 1914. (Chemical and electrical experi- 
ments. ) 

(E) 

Collins, A. Frederick, Inventing for Boys. (How to patent, 

manufacture, and market an invention.) 


(F) 


Thorpe, T. E., A History of Chemistry (2 vols. $1.50). Put- 


nam, New York. (Biographies of 11 famous chemists.) 
Rowley and Farrell, Principles of Chemistry Applied to the 
Household. Boston Cooking School Company, 1918. (Chem- 
istry of cleaning.) 
Balderson, L. Ray, Laundering. (Washing agents, cleansing 
agents. ) 


6. Composition of the Air. Atomic Theory. 
(A) 

Baker, Abby G. and Ware, A. H., Municipal Government of 
the City of New York. Ginn & Co., 1916. ($1.00.) (Chapter 
14, The fire department. Duties of firemen.) 

World Almanac, 1918. (54c.) (Fire department, New York 
City, p. 879: Imports of minerals, p. 665; Poisons in mak- 
ing explosives, p. 405.) 

Official Handbook, Boy Scouts of America. Doubleday, Page 

& Co. (Questions on firemanship. ) 
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New York Post, April 20, 1918. (Fire prevention, legisla- 
tion, sprinklers. ) 

Toothaker, Charles R., Commercial Raw Materials. Ginn & 
Co., 1905. (Mineral products, iron, lead, zinc, copper, plati- 
num, silver, mercury, aluminum, clay, tin, nickel, salt, lime, 
sulphur, glass, building stones. ) 


(B) 
Darling, L. E., Our Annual Coal Drama. Pop. Sci. Mo. 
92 :530-536, April, 1918. 
Easton, W. H., Eliminating the Smoke Nuisance by Electric- 
ity. Elec. Exp., March, 1918. 


(C) 
Johns-Manville Co., New York. Asbestos exhibit. 
Joseph Dixon Crucible Co., Jersey City, N. J. Graphite exhibit. 
Eberhard, Faber Co., New York. Graphite exhibit. 
Royal Baking Powder Co., New York. Baking powder exhibit. 


Shenstone, W. A., Justus von Liebig. Macmillan Company. 

Bodmer, R., Book of Wonders. (How man discovered fire.) 

Faraday, M., Chemical History of a Candle. (75c.) Harpers, 
New York. 

Venable, History of Chemistry. D. C. Heath ($1.00.) 

Brownlee, Chemistry of Common Things. Allyn and Bacon 
($1.25.) ; 

(E) 

Weaver and Byler, Profitable Vocations for Boys. A. S. Barnes 
Co. (Work of firemen.) 

Same. (p. 139: Annual earnings in metal trades.) 

Same. (pp. 225-229: Chemical occupations. ) 

Gowin, E. B. and Wheatley, W. A., Occupations. Ginn & Co. 
1916. ($1.35.) (Chapter 11, The mining engineer; the 
metallurgical engineer ; the industrial chemist.) 


(F) 
Bodmer, R., Book of Wonders. (How gas is made, how steel 
rails are made.) 
Spencer, L. J., World’s Minerals. ($2.75. 
White, Marian, Fuels of the Household. ( 
Barrows, Boston. 


) Stokes. 
75c.) Whitcomb and 
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%. Relation of Air to Food Manufacture. 
(A) 

Toothaker, Charles R., Commercial Raw Materials. Ginn & 
Co., 1905. (Vegetable products, wheat, barley, rye, oats, corn, 
rice, starch, sugar.) 

Hopkins and Bond, Scientific American Reference Book. Munn 
& Co. (Daily food consumption in New York City, p. 54.) 
Bodmer, R., Book of Wonders. (How sugar is made from sugar 

beets. ) 
(B) 

Saccharine as a sugar substitute. Sci. Amer. Sup., April 13, 
1918. 

(C) 

Quaker Oats Co., Chicago. Cereal products exhibit. 

Corn Products Refining Co., New York. Corn products ex- 
hibit. 

Sugar Refining Co., Brooklyn, N. Y. Sugar exhibit. 

Washburn-Crosby Co., Minneapolis, Minn, Wheat products 
exhibit. 

(D) 

New International Encyclopaedia. Dodd, Mead & Co. (Lives 

of Asa Gray and John Torrey.) 
(F) 
Allen, Nellie B., The United States. (Sugar.) 


8. Dusts, Molds, and Bacteria of the Air. 
(A) 
Conn, H. W., Bacteria, Yeasts, and Molds in the Home. 
(1913) (Suggestions for laboratory experiments. ) 
World Almanac, 1918. (54¢c.) (New York Department of 
Health, p. 773.) 
Hopkins and Bond, Scientific American Reference Book. Munn 
& Company. (Deaths from consumption, p. 19.) 
Smallwood, Reveley, and Bailey, Practical Biology. Allyn & 
Bacon. (Chapter 19, Biology of disease.) 
(B) 
Sci. Amer. A strange botanical garden. (How book molds are 
studied.) April 27, 1918, p. 379. 


. *The persistent delusion of ptomaine poisoning. Current Opin- 


ion, 54:262, April, 1918. 
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3. Claycomb, G. B., Petri dish projects. Sch. Sci., and Math., 
April, 1918. 

(C) 

1. Fleischmann Co., The Value of Compressed Yeast. Fleisch- 
mann Company, 701 Washington Street, New York. (Brief 
story of compressed yeast.) 

(D) 

1. New International Encyclopaedia. Dodd, Mead & Co. (Lives 
of Metchnikoff, Koch, and Simon Flexner.) 

2. Smallwood, Reveley, and Bailey, Practical Biology. (Portraits 
of Pasteur, Koch. See chapter 23.) 

(E) 

1. Vulté and Vanderbilt, Food Industries. Chemical Publishing 
Co., Easton, Pa. (1916.) (Chapter 8, Yeast and baking 
powder. ) 

(F) 
1. Prudden, T. M., Dust and Its Dangers. ($1.00.) Putnam. 
2. Buchanan, E. D., Household Bacteriology. (1918.) 


9. Distribution of Bacteria and Other Disease Germs. 
(A) 

1. Baker, Abby G. and Ware, A. H., Municipal Government of 
the City of New York. Ginn & Co. 1916. ($1.00.) (Chap- 
ter 10, Department of street cleaning. Chapter 19, De- 
partment of health.) 

2. Official Handbook, Boy Scouts of America. Doubleday, Page 
& Co. (Questions on public health, dairying.) 

3. Wing, H. H., Milk and Its Products. ($1.20.) Macmillan Co. 

(B) 

1. Headlee, Thomas J., The mosquito question; the migration 
question. Sci. Amer. Sup., April 6, 1918, p. 214. 

2. Headlee, Thomas J. Effective methods of fly control. Sci. 
Amer. Sup., March 9, 1918, p. 151. 

3. Marvels in the latest antiseptics. Current Opinion, 64: 336, 
May, 1918. 

(D) 

1. Radot, Rene V., The Life of Pasteur. Doubleday, Page & Co. 
(The silkworm disease, typhoid fever, hydrophobia. ) 

2. New International Encyclopaedia. Dodd, Mead & Co. (Edward 

Jenner, Joseph Lister, Mayo Brothers.) 
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(E) 

Weaver and Byler, Profitable Vocations for Boys. A. S. Barnes 
Co. (Page 39, average earnings of street sweepers, hydrant- 
men, laundrymen, plumbers, fumigaters, etc. of Buffalo.) 

Same. (pp. 234-241. Medical work.) 

Gowin, E. B., and Wheatley, W. A., Occupations. Ginn & Co., 
1916. ($1.35.) (Chapter 4, The dairyman.) 

(F) 

Rosenau, M. J., The Milk Question. (1912.) ($2.25.) (De- 
partment of health, pasteurization, infant mortality, milk 
from the farm to consumer.) 


Part II. WATER AND Its UsEs. 
10. Ice Water and Steam. 
(A) 
Black and Davis, Practical Physics. Macmillan Co. (Distilla- 
tion, thermometers, evaporation, ice machines. ) 
Kinne and Cooley, Macmillan Co., 1917. (99c.) (Page 22, 
Refrigerator. ) 
Measurements for the Household. Bull. 55. Bureau of 
Standards, Washington, D. C. (15c.) (Refrigerators. ) 
(B) 
Hot and Cold Water in the Farm Kitchen. Sci. Amer. Feb. 2, 
1918. 
Siphons, How They Work. Elec. Exp. 5:773. March, 1918. 
(C) 
Catalogues of ice-factory manufacturers. 
Catalogues of manufacturers of refrigerators. (White Enamel 
Refrigerator Co.) 
(D) 
Tyndall, John, Faraday as a Discoverer. D. Appleton & Co. 
Holland, R. 8., Historic Inventions. 1911. Jacobs. 
Iles, George, Leading American Inventors. Holt. ($1.75.) 
(BE) 
New York Times, Thursday, May 9, 1918. (Wages of all 
classes of railway employees.) 
(F) 
Ahrens, Harley, and Burns. A Practical Physics Manual. 
P. Blakiston and Sons, Philadelphia. 
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11. Mechanical Uses of Water and Av. 


(A) 
Lynde, C. J., Home Waterworks. ($1.00.) Sturgis. (Run- 
ning water in the home.) 
Corbin, T. W., Romance of Submarine Engineering. Seeley, 
Service & Co. ($1.35.) (Excellent illustrations.) 
New York Post, April 20, 1918. (New York fire department: 
High pressure water system.) 
Crump, Irving, Boy’s Book of Firemen, 1916. ($1.25.) (New 
York fire department, high pressure water mains.) 
(B) 
The pneumatic water works. Sci. Amer. May 4, 1918. 
Cushing, C. P., How much fresh air can a well man stand? 
World’s Work, February, 1917. 
Pennsylvania railroad’s new air brake. Ill. World, October, 
1916. 
(C) 
Catalogues of pump manufacturers. 
Catalogues of firms manufacturing hydraulic barber chairs. 
(D) 
New International Encyclopaedia. Dodd, Mead & Co. (Life 
of Archimedes. ) 
Lodge, Sir Oliver, Pioneers of Science. Macmillan. ($2.50.) 
(E) 
Collins, A. F., How to Fly. D. Appleton & Co. (99c.) (Avia- 
tion section requirements and rate of pay.) 
(F) 
Millikan and Gale, A First Course in Physics. Ginn & Co. 
($1.25.) (Lift pump, hydraulic press, balloons.) 


12. Climatic Influences of Bodies of Water. 
(A) 
Harrington, Mark W., About the Weather. D. Appleton & Co. 
(1909.) (Chapters 9, 10, 11, 12.) 
(B) 
Dines, W. H., Meteorology and Aviation, Sci. Amer. Sup. 
84:144. Sept. 1, 1917. 
Bliss, G. S., Weather Business. Sci. Amer. Sup. 84:110-11, 
Aug. 18, 1917. 
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(C) 
Hints for Health in Hot Weather. Health Ed. League, 8 
Beacon Street, Boston. (2c.) 
Warm Weather and How to Deal with It. A. H. Doty, 205 
West 57th Street, New York. 
(F) 
Cox and Armington, The Weather and Climate of Chicago. 
University of Chicago Press. 
Physiography, Salisbury, R. D. Henry Holt & Co. ($3.15.) 
(Chapter 14.) 


13. Water and Commerce. 
(A) 

Baker, Abby G. and Ware, A. H., Municipal Government of the 
City of New York. Ginn & Co. 1916. ($1.00.) (Chapter 
18. Department of locks and ferries.) 

Rocheleau, W. F., Great American Industries, Transportation. 
A. Flanagan Co., Chicago, 1914. (Pp. 50-108. Waterways, 
a history, and modern development. ) 

(B) 

Last year’s high-water mark in world-trade. Lit. Digest, 
54:143, April 14, 1917. 

(C) 

Protection from Overflow, Mississippi River Levee Asm., Semi- 
tar Building, Memphis, Tenn. 

(D) 

Thurston, R. H., Robert Fulton, His Life and Its Results. 

($1.00.) Dodd, Mead & Co., New York. 
(E) 

Gowin, E. B., and Wheatley, W. A., Occupations. Ginn & Co. 

1916. ($1.35.) (Chapter 11, The civil engineer.) 
(F) 

Talbot, F. A., Lightships and Lighthouses. 1913. J. B. Lippin- 
cott Co., Philadelphia. ($1.35.) (Thirty-three very interest- 
ing chapters. Beautifully illustrated.) 


14. Water Supply and Sewage Disposal. 


(A) 
Baker, Abby G., and Ware, A. H., Municipal Government of the 
City of New York, Ginn and Co. 1916. ($1.00.) (Chapter 
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11, Department of Water Supply. Water Supply of New 
York City, Croton and Ridgewood systems. ) 
2. Official Handbook, Boy Scouts of America, Doubleday, Page & 
Co. (Questions on plumbing.) 
3. World Almanac, 1918. (54c.) (Vital statistics for New York. 
pp. 640, 585.) 
(B) 
1. Grain Alcohol from Garbage, Ill. World, March, 1918. 
2, Meeting New York’s Insatiable Demand for Water, Sci. Amer. 
117 :312-313, Oct. 27, 1917. 
3. McFadden, F., Question of Fertilizer, Sci. Amer. 116:575. 
June 9, 1917. 
4. Gerhard, W. P., Water Supply of Country Houses. (40c.) (Au- 
thor, 40 E. 42nd Street, New York.) 
(C) 

1. Armstrong, D. B., Public Laundries in America. American 
City Reprint, December, 1913, 87 Nassau Street, New York. 
(10e. ) 

Dunlap, John H., Water Works in 38 Cities in Iowa. 1914. 
Uni. Extension Div., Uni. of Iowa, lowa City, la. (5c.) 

3. The Common Cup. State Board of Health, Richmond, Va. 

4. Natural Ice and Public Health. Natural Ice Assn. of Amer- 

ica., 116 Nassau Street, New York. 

5. Low-Cost Farm Water Works. Conference for Education in 

the South. 508 McLachlen Bldg., Washington. 
(E) 
1. Gowin, E. B., and Wheatley, W. A., Occupations. Ginn & Co. 
1916. ($1.35.) (Chapter 9, The plumber; Chapter 11, the 
sanitary engineer. ) 
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(F) 

1. Prudden, T. M., Drinking Water and Ice Supplies and Their 
Relations to Health and Disease. ($1.00.) Putnam. 

Vulté and Vanderbilt, Food Industries. Chemical Pub. Co., 
Easton, Pa. (Chapter 2. Water.) 
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Part III. Worx, ENercy, anp ELectTRICITY. 
15. Common Types of Work. 
(A) 
1, Lynde, John C., Physics of the Household. Macmillan Co. 
(Chapter 3, Work: Chapters 1, 2, Machines.) 
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Hiscox, Gardner D., Mechanical Appliances. Norman Henley 
Pub. Co. (Perpetual motion.) 

World Almanac, 1918 (54c.) (Seven wonders of the world, p. 
477: Epoch making inventions, p. 143: High buildings in 
New York City, p. 919.) 

Hopkins and Bond, Scientific American Reference Book. Munn 
& Company. (Devices to obtain mechanical movement, p. 
519.) 

(B) 

Ten greatest inventors of our time, Sci. Amer. Nov. 1, 1913, p. 
337. 

Sixteen famous modern inventors, Sci. Amer. June 5, 1915. 

Williams, Archibald, How It Works. Thomas Nelson and Sons, 
Ltd., New York. Chapter 20. pp. 410-455. (Watches, 
clocks, and various mechanisms. ) 

(C) 

Becker & Co., London, Catalogue of Physical Apparatus. (Sec. 
5, excellent illustrations of six simple machines. ) 

Knott, L. E., Boston, Catalogue of Physical Apparatus. (Pp. 
138-158, illustrations of simple machines.) 

Central Scientific Co., Chicago, Catalogue F. (Pp. 63-70, illus- 
trations of simple machines.) 

(D) 

Williams, Archibald, Romance of Modern Engineering. Seeley, 
Service & Co., London. (Chapter 1, Harnessing Niagara 
Falls. ) 

Burns, E. E., Story of Great Inventions. Harper and Brothers, 
(Chapter 3, James Watt and the steam engine.) 

Iles, G., Leading American Inventors ($1.75.) Henry Holt 
& Co. 

(E) 

Weaver and Byler, Profitable Vocations for Boys. A. 8S. Barnes 
Company (Pp. 140-142. Electrical workers.) 

Gowin, E. B., and Wheatley, W. A., Occupations. Ginn & Co., 
1916 ($1.35.) (Chapter 11, The mechanical engineer.) 

(F) 

Black and Davis, Practical Physics. Macmillan Co. (Chapter 

2. Simple machines. ) 





or 
. 
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Carhart and Chute, Physics With Applications, Allyn & Bacon, 
(Chapter 6. Mechanical work, illustrated with 50 cuts.) 

Bodmer, R., Book of Wonders. (Pulleys on Woolworth Build- 
ing elevators. ) 


16. Mechanical Energy and Heat. 
(A) 

Toothaker, Charles R., Commercial Raw Materials. Ginn & 
Co., 1905. (Coal and petroleum.) 

Bodmer, R., Book of Wonders. (Story of the building of a 
great liner: Story in a lump of coal.) 

Official Handbook, Boy Scouts of America. Doubleday, Page 
& Co. (Questions on automobiling.) 

World Almanac, 1918. (54c.) (Motor vehicles in New York 
State, p. 588.) 

Hopkins and Bond, Scientific American Reference Book. Munn 
& Co. (Petroleum, p. 88: Energy used in manufacturing in 
U. 8., p. 96: Gas industry, p. 131.) 

(B) 

Ashmead, D. C., The man who mines our coal. Sci. Amer. May 
18, 1918, p. 455. 

The efficient use of coal. Century, February, 1918. 

Armstrong, C., How much heat is in your coal? Ill. World, 29: 
34-35, March, 1918. 

(C) 

Popular Mechanics. Charts of automobile, steamship, locomo- 

tive, gas engine. (50c. each.) 
(D) 

Forman, 8. C., Stories of Useful Inventions. Century Co., New 
York. (The steam engine. Pp. 54-73.) 

Fournier, E. E., Wonders of Physical Science. Macmillan Co. 
1916. (Chapter 8, The inventor of the steam engine.) 

Thurston, R. H., History of the Growth of the Steam Engine 
($2.50.) D. Appleton & Co. 

Carnegie, Andrew, James Watt. Doubleday, Page & Co. ($1.40.) 

Iles, George, Inventors at Work. ($2.50.) Doubleday, Page 
& Co. 

(E) 
Weaver and Byler, Profitable Vocations for Boys. A. S. 


Barnes Co. (Pp. 84-91. Average salaries of railroad men 
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and department of docks of New York City.) 

Same. (Pp. 93-101. Factory work and wages.) 

Same. (Pp. 220-224. Engineering professions.) 

Gowin, E. B. and Wheatley, W. A., Occupations. Ginn & Co. 
1916 ($1.35.) (Chapter 6, Steam railroading: Chapter 10, 
the stationary engineer ; the chauffeur.) 

(F) 

Allen, Nellie B., The United States. (Coal.) 

Smith, J. Russell, Commerce and Industry. (1916.) Henry 
Holt & Co. (Use of energy; mineral industries. ) 


17. Heat and Light from Electric Currents. 
(A) 

Baker, Abby G. and Ware, A. H., Municipal Government of the 
City of New York. Ginn & Co. ($1.00.) (Chapter 12, De- 
partment of Gas and Electricity: Motion-picture theatres.) 

Official Handbook, Boy Scouts of America. Doubleday, Page 
& Co. (Questions on electricity and photography. ) 

New York Post, April 20, 1918. (Electric fire hazards in 
home and office. Underwriters Laboratories. ) 

Bodmer, R., Book of Wonders. (Development of the electric 
lamp: Story of the magnet, ocean cables, telephones, and 
telegraph. ) 

(B) 

Electrical Experimenter, January, 1918. (The first power 
plant in New York, p. 598: Electric signs in New York, p. 
597.) 

(C) 

Monographs B-1, B-2, B-3. Weston Electrical Instrument Co., 
Newark, N. J. (Free. Simple experiments with excellent 
diagrams and cuts of electrical instruments. ) 

Lectures on Electrical Apparatus. Monograph B-5. Weston 
Elec. Ins. Co. (Free. Experiments and explanations for elec- 
trical instruments. Excellent illustrations. ) 

Farmer’s Electrical Handbook. Western Electric Co. New York 
(50c.) (Catalogue and textbook combined. ) 

Belden Manufacturing Co., Chicago. (Wire, all kinds.) 

Driver Harris Wire Co., Harrison, N. J. (Resistance wires.) 

Electric Ware, Catalogue 8-C. Westinghouse Electric and Mfg. 
Co., East Pittsburgh, Pa. 
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Inventor and the Lamp. (Lecture 8.) General Electric Lec- 
ture Service, Schnectady, New York. 
Evolution of Electric Lighting. (Lecture 8.) G. E. L. 8. 
Commercial Electric Heating and Cooking. (Lecture 7.) 
G. E. L. S. 
(D) 
New International Encyclopaedia. Dodd, Mead, & Co. (Lives 
of Galvani, Volta, Watt, Ampere, Ohm, and Edison.) 
George Simon Ohm, Elec. Age, March, 1916. 
Andre Marie Ampere, Elec. Age, February, 1916. 
(E) 
Gowin, E. B. and Wheatley, W. A., Occupations. Ginn & Co. 
1916. ($1.35.) (Chapter 9, The practical electrician.) 
McCullough, E., Engineering as a Vocation. David Williams 
Co. (The work, education, and pay of the engineer. Chap- 
ters 1, 2, 3, 6.) 
(F) 
Croft, Terrell, Wiring for Light and Power, 1917. McGraw 
Hill Book Company. 
Hawkins, Electrical Guide. (Vol. 4 and Vol. 10.) 1914. Theo. 
Audel & Co., 72 Fifth Avenue, New York. 
18. Chemical Effects of Electric Currents. 
(A) 
Monograph B-5. Weston Electrical Instrument Co., Newark, 
N. J. (Experiments on copper plating.) 
Official Handbook, Boy Scouts of America. Doubleday, Page 
& Co. (Questions on mining and chemistry.) 
(B) 
Making Nickel Tube Electrolytically. Scientific American, 
March 15, 1913, p. 239. 
(C) 
Electro Importing Co., New York. Catalogue 19. (Plating 
outfits for amateur work.) 
Frederick B. Stevens, Detroit. Catalogue 7. (Commercial plat- 
ing outfits. ) 

Edison Alkaline Storage Battery. Edison Storage Battery Co., 
Orange, N. J. (Free bulletin for schools, well illustrated.) 
Lead storage battery (Winton car). Bijur Motor Lighting Co., 

Hoboken, N. J. 
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Development of the Electrical Industry. (Lecture 14.) Gen- 
eral Electric Lecture Service, Schnectady, N. Y. 
(D) 
Michael Faraday, Elec. Age, April. 1916. 
Lord Kelvin, Elec. Age, July, 1916. 
(E) 
Weaver and Byler, Profitable Vocations for Boys. (Page 120. 
Annual earnings of platers, engravers, and electrotypers.) 
Gowin, E. B., and Wheatley, W. A., Occupations. Ginn & Co. 
1916. ($1.35.) (Chapter 11, The electrical engineer; Chap- 
ter 13, The electrotyper.) 
(F) 
Pagé, Victor W., Storage Batteries Simplified. 1917. Norman 
W. Henley Pub. Co., New York. ($1.50.) 
Bedell, W. L. D., Practical Electroplating. (Pub. by author, 
Springfield, Mass.) 
Hawkins, H. J., Polishing and Plating of Metals. Hazlitt and 
Walker, Chicago. 


19. The Magnetic Effects of Electric Currents. 


(A) 
Baker, Abby G. and Ware, A. H., Municipal Government of the 
City of New York. Ginn & Co. 1916. ($1.00.) (Chapter 15, 
Subway and electric railways.) 
World Almanac, 1918 (54c.) (Telegraph rates, p. 918.) 
Hopkins and Bond, Scientific American Reference Book. Munn 
& Co. (Telegraphs and cables, p. 279: Telephone statistics, 
p. 311.) 
(B) 
Fleming, J. A., Our Useful Servants: Magnetism and Electric- 
ity. Sci. Amer. Sup., Feb. 23, 1918. 
Large Electromagnet. Sci. Amer. Sup., Jan. 26, 1918. 
(C) 
Jameson, P. R., The Compass, The Signpost of the World. 
Taylor Instrument Company, Rochester, N. Y. (10c.) 
Electrical Supply Catalogue. Manhattan Elec. Supply Co., 
New York. 
Stanley and Patterson Catalogue No. 18. Stanley & Patterson 
Co., New York. 
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Small Motors and Generators, Catalogue 38. Westinghouse 
Electric and Manufacturing Co., East Pittsburgh, Pa. 

Sears Roebuck & Co., Chicago, Electrical Goods Catalogue. 

The electric motor—construction and application. (Lecture 
20.) General Electric Co. Lecture Service, Schenectady, New 
York. 

The electric fan motor. (Lecture 13.) G. E. L. 8. 

(D) 

New International Encyclopaedia. Dodd, Mead & Co. (Lives 
of Henry, Morse, Oersted, Tesla, Pupin, J. J. Thompson, 
Lord Kelvin.) 

James Clerk Maxwell. Elec. Age, June, 1918. 

Joseph Henry. Elec. Age, May, 1916. 

Silvanus P. Thompson, Elec. Age, August, 1916. 

(E) 

Bloomfield, Meyer, Youth, School, and Vocation. Houghton 
Mifflin Co. Pages 288-234. Electrical work. 

Gowin, E. B., and Wheatley, W. A., Occupations. Ginn & Co., 
1916 ($1.35.) (Chapter 6. Electric railroading. See p. 138 
also. ) 

Electrical World, April 27, 1918. (Government wages to elec- 
trical men, p. 869. List of special trades with wages. ) 

(F) 

Cook, Arthur L., Interior Wiring. 1917. John Wiley and 
Sons. New York. 

Timbie, W. H., Elements of Electricity. 1913. John Wiley 
and Sons. 

Hawkins, Electrical Guide. (Vol. 2 and Vol. 3.) Theo. Audel 
& Co., 72 Fifth Avenue, New York. 


Part IV. THe EartuH In RELATION TO OTHER ASTRONOMICAL 


Boptegs. 


20. The Moon, Planets, and Comets. 
(A) 


McKready, Kelvin, A Beginner’s Star Book, G. P. Putnam’s 
Sons. 1912. (Chapter 5, The solar system and moon. Forty 
very fine illustrations. ) 

World Almanac, 1918. (54¢.) (Astronomy, p. 53.) 
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(B) 

Russell, H. N. , The Heavens in May, 1918—positions of plan- 
ets. Sci. Amer. May 4, 1918. p. 412. 

See first issue of Scientific Amer. for this month. 

Evening Sky Map, Leon Barritt, 150 Nassau Street, New York. 
(Monthly magazine, $1.00 per year. Gives excellent sky 
map for current month.) 

(C) 

Barritt, Leon, The Barritt-Serviss Star and Planet Finder. 
Leon Barritt, 150 Nassau Street, New York. (Very simple 
and useful chart, $3.00.) 

Alvan Clark and Sons Corporation, Catalogue. Cambridge- 
port, Mass. (Telescopes.) 

Lohmann Bros., Catalogue. Greenville, Ohio. (Telescopes. ) 

(D) 

New International Encyclopaedia. Dodd, Mead & Co. (Lives 

of Kepler, Galileo, Newton, Halley, Roemer.) 
(F) 

Price, Edward W., The Essence of Astronomy. G. P. Putnam’s 
Sons. (Solar system, moon, comets, and instruments. ) 

Flammarion, Camille, Astronomy. Doubleday, Page & Co. 
(Phases of the moon, plan of the solar system.) 

Serviss, G. P., The Moon. D. Appleton & Co., 1907. (Gives 
21 excellent photographs of the moon.) 

Moulton, Forest Ray, An Introduction to Astronomy. ($2.25). 
Macmillan Co. 

21. The Sun and Other Stars. 

McKready, Kelvin, A Beginner’s Star Book. 1912. G. P. Put- 
nam’s Sons. ($2.75.) (Chapters 1, 2, 3,4, and 6. Stars, etc., 
and instruments for amateurs. ) 

Hopkins and Bond, Scientific American Handbook. Munn & 
Co. (Star maps for year.) 

Official Handbook, Boy Scouts of America. Doubleday, Page 
& Co. (Questions on astronomy.) 

(B) 

Townley, Sidney, Eclipse Stations in Oregon and Washington. 
Popular Astronomy (Northfield, Minn. $3.50 per year.) 
March, 1918. Pp. 166-188. 

Scientific American Retrospect of the year 1917. Sci. Amer. 
Jan. 5, 1918, p. 7. 
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(C) 

1. Catalogue. W. and D. Mogey, Interhaven Avenue, Plainfield, 
N. J. (Telescopes. ) 

2. Catalogue. John A. Brashear Co., Ltd. Pittsburg, Pa. (Tel- 
escopes. ) 

3. Central Scientific Co., Chicago. Catalogue Q (Lantern slides 
on astronomy and astronomers. ) 

4. University of Chicago. Catalogue, Astronomical Photographs, 
April, 1911. Address University Press. 

(D) 

1. New International Encyclopaedia, Dodd, Mead & Co. (Picker- 

ing, Lowell, Hale, Campbell, Michelson.) 
(F) 

1. Chambers, George F., Astronomy. Hutchinson & Co., London. 
(Comets, nebulae, and constellations, fine colored illustra- 
tions. ) 

2. Burgel, Bruno H., Astronomy for All. Cassell & Co., London 
(Lick and Yerkes observatories. ) 

3. Serviss, G. P., Astronomy with the Naked Eye. Harper and 
Brothers. (Constellations visible each month.) 

4. Olcott, William T., Star Lore of All Ages. ($3.50.) G. P. Put- 
nam’s Sons. (Excellent illustrations.) 


Part V. Tue Eartu’s Crust. 


22. How Rock Becomes Soil. 


(A) 
1. Van Hise, Charles R., Conservation of Natural Resources in 
the U. 8. (1916.) (Mineral production.) 
2. Hopkins and Bond, Scientific American Reference Book. Munn 
& Co. (Mineral products of the U. S., p. 77; production of 
gold, silver, iron, copper, tin, p. 79-82; salt, p. 93; cement p. 
91.) 
8. Smith, J. Russell, Commerce and Industry. (1916.) Henry 
Holt & Co. (Basic metals: Mineral industries. ) 
(B) 
1. Brooks, B. Drainage to prevent erosion. Sci. Amer. Sup. 
82:45, July 15, 1916. 
Land that runs away. Lit. Digest, 52:1696, June 10, 1916. 
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(D) 

Russell, I. C., Glaciers of North America. ($1.75.) Ginn & Co. 
(Describes beginning, development, and decay of glaciers. ) 
Farrington, Oliver C., Gems and Gem Minerals. A. W. Mum- 

ford, Chicago. (1903.) (16 full color illustrations of gems.) 
(E) 
Lyon, T. L., Soils: Their Properties and Management. ($1.90.) 
Macmillan Company. 
Salisbury, R. D., Physiography. ($3.50.) Henry Holt & Co. 
Ford, William E., Dana’s Manual of Mineralogy. John Wiley 
and Sons (1912.) (List of minerals for small collection.) 


23. Physical Structure and Fertility of Soil. 
(A) 

Bodmer, R., Book of Wonders. (How glass is made.) 

Clute, Agronomy, 1913. Ginn & Co. (Chapter 3, types of 
soils. ) 

Hopkins and Bond, Scientific American Reference Book. Munn 
& Co. (Clay products of the world, p. 75: Glass industry, 
p. 120.) 

(B) 

Rockwell, F. F., Prepare for bigger crops next year. Country 
Life, 32 :54-5. 

Future fertilizer supplies and requirements. Sci. Amer. 116: 
449, May 5, 1917. 

National manure pile of Germany as the decisive factor of the 
war. Current Opinion. 62:104-5, February, 1917. 

(C) 

Morris & Co., Chicago. Fertilizer exhibit. 

Swift & Co., Chicago. Fertilizer exhibit. 

Zerecki Chemical Co., Sandusky, O. Fertilizer exhibit. 

(D) 

Sanford, A. H., Story of Agriculture in the United States. 
($1.00.) D. C. Heath & Co. (Chapter on department of 
agriculture. ) 

(E) 

Gowin, E. B., and Wheatley, A. W., Occupations. Ginn & Co., 

1916. ($1.35.) (Chapter 4, Agriculture and allied occu- 

pations. ) 
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{F) 
Hopkins, C. G., Soil Fertility and Permanent Agriculture. 
($2.25.) Ginn & Co. 
Hall, A. D., The Soil. ($1.50.) Dutton. 
Mosier and Gustafson, Soil Physics and Management. J. B. 
Lippincott Co. 1918. ($2.00.) 


24. Soil, Water, Drainage, and Irrigation. 


(A) 
Waters, Henry W., Essentials of Agriculture. 1916. Ginn & 
Co. 
Price, O. W., The Land We Live In. Small, Maynard & Co. 
1911. (Chapter 8. The rivers.) 
. 
(B) 
Killick, V. W., Damming Cloudbursts for Irrigation. Ill. 
World, 26 :404-5, November, 1916. 
How the farmer can avert the danger of floods. Cur. Opinion, 
62:61, January, 1917. 


(C) 
International Harvester Co., Chicago. Demonstration charts. 
Scofield and Farrell, Agriculture on government reclamation 
projects. U.S. Agriculture Dept. Year Book, 1916. 
(D) 
Bond, A. R., On the Battlefront of Engineering. Century Co. 
1916 ($1.20.) (Harnessing Thunder River.) 
Marriott, C., Uncle Sam’s Business. Harper & Bro. Chapter 
37. (Irrigation.) 
Price and Pinchot, Small, Maynard & Co. The Land We Live 
In. (P. 132.) 
(E) 
Weaver and Byler, Profitable Vocations for Boys. A. S. Barnes 
Co. (Pp. 256-261. Country occupations.) 
(F) 
King, F. H., Irrigation and Drainage. ($1.60.) Macmillan. 
(Relation of water to soils and plants.) 
Widtsoe, J. A., Principles of Irrigation Practice. ($1.75.) 
Macmillan. 
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25. Erosion and Sedimentation. 
(A) 
Price, O. W., The Land We Live In. Small, Maynard & Co. 
1911. (Chapter 4, Forest fires and their effects.) 
Fairbanks, H. W., Rocks and Minerals. Educational Pub. Co., 
New York. (54c.) (Chapters 1-4.) 
(B) 
Frances, Henry R., Selecting Trees for Shelter, Shade, and 
Show. Amer. For. January, 1918. 
Adams, Bristaw, Paying for Pine Trees. Amer. For. 24:36-37, 
January, 1918. 
(C) 
Pinchot, Gifford, A Primer of Forestry. (30c.) Government 
Printing Office, Washington. 
(D) 
New International Encyclopaedia. Dodd, Mead & Co. (Lives 
of Dana and Le Conte.) 
Bolton, 8S. K., Famous Men of Science. T. Y. Crowell & Co., 
New York. (75c.) (Agassiz.) 
(F) 
Salisbury, R. D., Physiography. Henry Holt & Co. (1913.) 
($3.15.) (Chapter 3, The work of ground water. Chapter 4, 
Work of running water.) 


26. Life in the Soil. 


(A) 
Roth, Filibert, First Book of Forestry. Ginn & Co. (5c. 
(Use of forest and how to distinguish common trees.) 
Cobb, Ernest, Garden Steps. Silver Burdett & Co. (Fertiliz- 
ers, sprays, poisons, tools, canning, and drying.) 
(B) 
Schufeldt, R. W., Studies of Leaf and Tree. Amer. Forestry, 
January, February, and March, 1918. 
(D) 
Lawson, W. P., Log of a Timber Cruiser. ($2.00.) Duffield. 
(Work of forester in New Mexico.) 
Harwood, W. 8., New Creations in Plant Life: Life and Work 
of Luther Burbank. Grosset and Dunlap. 1907. 
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(E) 

1. Pinchot, Gifford, Training of a Forester. ($1.25.) Lippincott. 
(Opportunities of forest service, and training required.) 

(F) 

1. Gifford, J. C., Practical Forestry for Beginners, Agricultural 
Students, and Woodland Owners. ($1.20.) Appleton. 

2. Price, Q. W., The Land We Live In. Small, Maynard & Co. 
1911. (Chapter 3, How the forest is used at home and 
abroad. ) 


Part VI. Lire Upon tHE EArt. 


27. The Plant Covering of the Earth. 
(A) 

1. Toothaker, Charles R., Commercial Raw Materials. Ginn & 
Co. 1905. (Manila hemp, sisal hemp, flax, linseed oil, hemp, 
jute, cocoanut palm, cotton, paper, artificial silk, yellow pine, 
spruce, cypress, poplar, maple, oak, cork, distillation of wood, 
gums, resin, rubber.) 

2. Bodmer, R., Book of Wonders. (How paper is made.) 

3. Hopkins and Bond, Scientific American Reference Book. Munn 
& Co. (Paper industry, p. 126: Books published, p. 124.) 

4. Official Handbook, Boy Scouts of America. Doubleday, Page 
& Co. (Questions on agriculture and conservation.) 

5. Bodmer, R., Book of Wonders. (How automobile tires are 
made from rubber.) 

(B) 

1. Bastin, 8. L., Touring Plants. Sci. Amer. 117: 228, Sept. 29, 
1917. 

2. Bastin, 8. L., Power of growth in plants. Sci. Amer. Sup. 
82:412, Dec. 23, 1916. 

3. Moon and plant-growth. Lit. Digest, 55:27, Sept. 8, 1917. 

(C) 

1. Department of Interior, Washington, D. C. Glimpses of our Na- 
tional Parks. (5c.) 

2. International Harvester Co., Chicago. Harvest scenes of the 
world. 

3. Hoosier Sheeting Co., Cannelton, Ind. Cotton products 

exhibit. 

Tennessee Cotton Oil Co., Memphis, Tenn. Cotton products. 
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White Oak Cotton Oil Mills, Greensboro, N. C. Cotton products, 
Linen Thread Co., New York. Linen exhibit. ($3.00.) 
McCormick Twine Co., Chicago. Hemp exhibit. 

Butler Paper Co., Chicago. Paper exhibit. 

Corticelli Silk Mills, Florence, Mass. Silk exhibit. ($1.25.) 

(D) 

Bolton, S. K., Famous Men of Science. (75c.) T. Y. Crowell 

& Co., New York. (Linnaeus, Cuvier, Darwin, Audubon.) 
(E) 

Weaver and Byler, Profitable Vocations for Boys. A. S. Barnes 

Co. (Page 267. Manufacturing industries.) 
(F) 

Dooley, W. H., Textiles. ($1.36.) D. C. Heath. (Processes of 
manufacturing wool, silk, cotton, linen goods. Methods of 
testing. ) 

Heller and Bishop, Commercial and Industrial Geography. 
Ginn & Co., 1912. (Page 246. Cotton products.) 


. ee 


28. How Food Is Used By Plants. 
(A) 
Smallwood, Reveley, and Bailey, Practical Biology. Allyn and 
Bacon. (Chapter 20, The bean and corn plant.) 
(B) 
Dahl, Arthur L., Drying Vegetables. Sci. Amer. Sup., March 
2, 1918. 
Maxim, Hudson, The Soya Bean. Pop. Sci. Mo., May, 1918. 
(C) 
Bailey, E. H. 8., Some Simple Kitchen Tests to Detect the 
Adulteration of Foods. State Board of Health, Topeka, Kan. 
(D) 
New International Encyclopaedia. Dodd, Mead & Co. (Life 
of W. Pfeffer.) 
Clodd, Edward, Pioneers of Evolution, from Thales to Huxley. 
($1.50.) Appleton, New York. 
(F) 
Hall, A. D., Fertilizers and Manures. ($1.50.) Dutton. 
Wheeler, H. J., Manures and Fertilizers. ($1.60.) Mac- 
millan. R 
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29. The Utilization of Food in Animals. 
(A) 

1. Farmer, A. N., and Huntington, J. R., Food Problems. Ginn & 
Co. (Food situation in Europe; wheat, meat, butter, milk, 
and sugar problems for class use. Cost of war.) 

2. Toothaker, Charles R., Commercial Raw Materials. Ginn & 
Co., 1905. (Tea, coffee, cocoa, mustard, pepper, cloves, nut- 
megs, vanilla, ginger, cinnamon.) 

3. Rowley and Farrell, Principles of Chemistry Applied to the 
Household. Boston Cooking School Co. (1918.) (Chemistry 
of foods. ) 

(B) 

1. Peanuts as food, Lit. Digest, April 13, 1918. 

2. Fisk, E. L., Alcohol and human efficiency. Atlantic Monthly, 
119 :203-10. February, 1917, see also January and March, 


1917. 
3. Alcohol, its use and abuse. Outlook, 117: 285, Oct. 24, 1917. 
(C) 
1. Bigelow and Howard, Some forms of food adulteration. Bull. 
I 100, 1911. Gov. Printing Office, Washington, D. C. 


2. Fleisher, A., Attitude of large employers toward the use of 
alcohol by their employees. Conf. Char. and Correc., 1916. 
3. Hunter, A., Life Insurance and drinking habits. Conf. Char. 
and Correc., 1916. 
(D) 
1. New International Encyclopaedia. Dodd, Mead & Co. (Life 
of Harvey.) 
(F) 
1. Rose, Mary S., Feeding the Family. Macmillan Co. (1917.) 
($1.89.) (Food tables and composition of human body.) 
2. Vulté and Vanderbilt, Food Industries. (1916.) Chem. Pub. 
Co., Easton, Pa. (Chapter 9, Starch: Chapter 10, Sugar: 
Chapters 17 and 18, Milk.) 


30. Hygienic Aspects of Nutrition. 


(A) 
1. Ritchie, John W., Sanitation and Physiology. World Book 
Company. (Chapters 7, 8, 9, Foods and digestion.) 
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Vulté and Vanderbilt, Food Industries. (1916.) Chem. Pub. 
Co., Easton, Pa. (Chapters 19, 20, Preservation of foods.) 
Keller and Bishop, Commercial and Ind. Geo. Ginn & Co. 
1912. (Source of milk for New York City.) 
(B) 

U. S. Food Commission, Food for All. (Illustrated by numer- 
ous photographs and graphs.) Sci. Amer. April 6, 1918, 
p. 310. 

Relation of alcohol to fatigue. Current Opinion, 64:39, Janu- 
ary, 1918. 

Transeau and Stoddard, Alcohol in every-day life. (10c.) Sci- 
entific Temperance Federation, 23 Trull Street, Boston. 

(C) 

Walter Baker Co., Milton, Mass. Chocolate exhibit. 

Joseph Burnett, Boston, Mass. Flavoring extract exhibit. 

Diamond Crystal Salt Co., St. Clair, Mich. Salt exhibit. 

Ice cream soda and soft drinks. State food commission, 1627 
Manhattan Bldg., Chicago. (Also booklet on ice cream.) 

(F) 

Sherman, Henry C., Food Products. 1917. ($1.50.) (Food 
legislation; sugar, syrups, confectionery; Food and Drugs 
Act. Appendix A.) 

Sadler, William, Science of Living. (Alcohol, breathing, food, 
and adulteration of food.) 

Freeman and Chandler. World’s Commercial Products. 1908. 
Ginn & Co. 


31. Reproduction in Plants and Animals. 
(A) 

Toothaker, Charles R., Commercial Raw Materials. Ginn & 
Co., 1905. (Animal products, horses, cattle, leather, swine, 
sheep, wool, insects, silk cocoon, honey bee, birds.) 

Bodmer, R., Book of Wonders. (Story of wool in a suit. The 
silk cocoon and the honey bee.) 

World Almanac, 1918. (54c.) (Canada migratory bird 
treaty, index.) 

(B) 
Bigelow, Edward F., How bees produce honeycomb, Ill. Guide 
to Nature, 10: 259-272, February, 1918. 
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(C) 
Department of Agriculture, Washington, D. C. (Lantern slides 
loaned on cattle, horses, and poultry.) 
(D) 
Lacy, Wm. A., Biology and Its Makers. Henry Holt. ($2.75.) 
(E) 

Gowin, E. B. and Wheatley, A. W., Occupations. Ginn & Co. 
1916. ($1.35.) (Chapter 4, The poultryman. ) 

Phillips, E. F., Beekeeping. ($2.00.) Macmillan. 

Robinson, J. H., Poultry Culture. ($2.50.) Ginn & Co. 

(F) 

Dickerson, M. C., Frog Book. ($4.00.) Doubleday, Page & Co. 

Bailey, L. H., Evolution of Our Native Fruits ($1.50.) Mac- 
millan. 

32. The Struggle for Existence. 
(A) 

Herrick G. W., Insects Injurious to the Household and Annoy- 
ing to Man. ($1.75.) Macmillan. (Flies, fleas, ants, 
etc., etc.) 

Sanderson, E. D., Insect Pests of Farm, Garden, and Orchard. 
John Wiley and Sons. ($3.00.) 

(B) 

Bouvier, F. L., Wars of Insects. Sci. Amer. Sup., May 4, 1918, 
p. 274. 

(C) 

Hinds, W, E., Carbon Disulphide as an Insecticide. Farmers 
Bulletin 799. Government Printing Office. 

Carbon Bisulphide as an Insecticide. Independent Chemical 
Co., 72 Front Street, New York. 

(D) 

New International Encyclopaedia. Dodd, Mead & Co. (Life 
of Audubon. ) 

Herrick, Francis H., Audubon the Naturalist. D. Appleton & 
Co., 1917. (2 vol.) ($7.50.) 

(E) 

The Management of Bees in Double-Walled Hives. A. I. Root 
Co., Medina, Ohio. 

Strawberry Handbook. German Kali Works. 1901. Me- 

Cormick Building, Chicago. 








GENERAL SCIENCE QUARTERLY 


(F) 
Weed, C. M., Farm Friends and Farm Foes. (90c.) D. C. 
Heath & Co. (Fungi, weeds, insects, birds, mammals. ) 
Blanchan and Burroughs, Bird Neighbors. Doubleday, Page 
& Co., 1918. ($2.25.) (Beautiful illustrations of most of the 
common birds.) 
Blanchan, Nature’s Garden. (Flowers and insects.) 


33. Parent and Offspring. 


(A) 

Smallwood, Reveley, and Bailey, Practical Biology. Allyn and 
Bacon. 1916. (Chapter 11, Amphibians; Chapter 13, 
Birds. ) 

Eggeling and Ehrenberg, Freshwater Aquarium and Its In- 
habitants. Henry Holt & Co., 1912. ($1.80.) 

World Almanac, 1918. (54c.) (Science progress in 1917, p. 
704.) 

Edgar, W. C., Story of a Grain of Wheat. ($1.00.) Appleton. 


(B) 
Dublin, Louis E., The Significance of the Declining Birthrate. 
Congressional Record. Jan. 11, 1918. (Vital statistics for: 
France, England, Germany, and United States. ) 


(D) 
New International Encyclopaedia. Dodd, Mead & Co. (Lives 
of Burbank, Galton, Mendel, Osborn.) 
Poulton, Edward B., Charles Darwin. Macmillan Co. 


(E) 

Holden and Waggoner. Seed Corn, Do You Know That It 
Will Grow? (3c.) International Harvester Co., Harvester 
Bldg., Chicago. (Also “The Golden Stream” on dairying.) 

The Childhood of Fruit Trees. Greening Nursery Co., Monroe, 
Michigan. 


(F) 
Furneaux, W., Life in Ponds and Streams. Longmans, Green 
& Co., 1911. ($1.35.) (The collector’s work, aquaria, and 
their management. ) 











A Project of Everyday Machines. 


Evita L. Smiru, Boston Norma ScHoo.. 


Shall we include any study of machines in our course in science 
for the elementary schools? The matter has been hotly discussed. 
To many the lack of a laboratory has seemed an insurmountable 
obstacle. To others the subject has seemed better suited to the more 
advanced in physics in the senior high school. Most teachers, how- 
ever, are including some study of machines in their courses in sci- 
ence in junior high schools. I have found this year, in an eighth 
grade class, where I meet the class once a week in an ordinary school 
room with almost no science equipment, that the project has devel- 
oped in a natural way to absorb the interest of nearly all the class, 
girls as well as boys. 

We began by trying to push open a latched door, to lift the teach- 
er’s desk, and to try other impossible acts. Immediately the idea 
developed that the door was easily opened by using the knob, that 
the desk was easily pushed by means of the castors, and might be 
raised from the floor “if we only had a crowbar.” We decided then 
that man’s ingenuity had given him many devices to lighten his la- 
bor and make him more efficient, and we were ready to call these 
devices machines. 

Next the children hunted for machines at home. One child who 
thought at first that his home held just two, the sewing machine and 
the talking machine, came back for the next science lesson with a 
list of seventy-seven. The discussion of these machines and their 
uses led to an understanding that machines are used to help people 
work, that work means accomplishment, and that in order for work 
to be accomplished, somebody or something must possess energy and 
use force. This brief statement gives no idea of the discussions 
that rose all along the way, and especially in regard to energy, which 
seemed to grip the children’s imaginations. The scores of examples 
which they were ready to give of the energy of moving bodies, of 
chemical energy, of electrical energy, of the energy of light, etc., 
were a constant inspiration to me. The science hour was always too 
short. 

It was a delightful discovery to the children that the multiplicity 
of machines which they had found could be reduced to lowest terms, 
and classified under two heads. For a study of the first I produced 
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a meter stick with alternate centimeters blocked off in black, a ring 
stand, a ball of twine, and a set of ounce weights. I asked the chil- 
dren if any one could balance the arrangement. One after another 
eagerly tried a new way. We all kept track of the weights used, and 
the distances from the pivotal point, wherever it was. The appara- 
tus was crude, but before long the boys and girls began to figure out 
their plan before they came up to test it. They had learned the law 
of the lever. 

At the next lesson one of the boys brought in a large balance 
which he had constructed from his “Mechano” or “Erector.” He 
demonstrated it before the class, weighed an ink well cover with it, 
and explained just how it was a lever. Thus started a chain of such 
demonstrations. Last week a derrick was brought by another boy, 
and I understand that other machines are on the way. 

For the next lesson the children brought from home scissors, fire- 
tongs, wire clippers, sugar tongs, nut crackers, etc., and from using 
them were able to classify levers as of the first, second, or third type. 
Then they went home and hunted for levers, bringing back a classi- 
fied list. 

Eggbeaters, also from home, were the apparatus of our next les- 
son. From them the children learned to see in a wheel and axle 
a modified lever. They were especially interested in the arrangement 
of gear wheels and in the advantage gained by using them. Dozens 
of gear wheels were cited, especially by the boys, who manifested a 
knowledge of “high gear” and “low gear” bewildering to the girls, 
until the boys explained, by means of the eggbeaters. 

One of the few pieces of apparatus the school possessed was a set 
of small pulleys. The children were especially interested in the 
block and tackle, and suggested very quickly the relation between 
the number of strands of cord and the ratio of the weights. They 
were greatly amused to think that with such an arrangement Ethel, 
the smallest girl in the class, who weighed sixty-eight pounds, could 
easily lift the fat lady from the circus. 

On the day when we were studying pulleys a steam shovel 
obligingly came to grade some grounds near the school, We gathered 
around it for the end of our lesson, and discovered in its mechan- 
ism numbers of pulleys, levers, and gear wheels. 

For the second kind of simple machine I asked a boy to plane at 
carpenter school a board three feet long, and to fasten a screw eye 
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to one end. By attaching a screw eye to a ring we obtained an eas- 
ily adjustable inclined plane with which the children used a toy car 
filled with sand and drawn by a spring balance. The law of the in- 
clined plane was easy to discover, after making the necessary allow- 
ance for friction. 

- One of the children asked if a knife was not something like this, so 
we studied a knife as a wedge or modified inclined plane, and the 
screw in a similar way. 

To finish our work on machines I am planning to ask each child 
to study some complicated machine, his bicycle, a clock, a sewing 
machine, or even an automobile, and to make a special report to the 
class on the simple machines found. We are not ready for this until 
next week, but judging by the interest which the class has shown 
up to now, I am anticipating a vivid hour. 





A Project in Ventilation. 


Linwoop L. WorKMAN, State NorMAL SCHOOL, 
FRAMINGHAM, Mass. 


The following project which was demonstrated by the writer at a 
recent meeting of The General Science Club of New England is of- 
fered to science teachers for two reasons: first, because its aim is 
very vital, and secondly, because it always works. Its scope is in- 
tended to be limited to a simple truth. It was devised as a simple, 
straightforward project for the grades but curiously enough it has 
proved its merit with my Normal School classes and even with 
grown-ups as well as with the children as far down as the second 
grade. 

I shall not attempt to burden anybody with the whole lesson out- 
line because most wide awake teachers rightly prefer to create their 
own “point of departure.” Taking it for granted that the teacher 
has established the fact that a room where people live needs to be 
ventilated—isn’t it strange how many school rooms even in these 
days run true to Mark Twain’s words, “ . . . smells like a country 
school room at recess time!”—here is a good way to establish the 
right method—Nature’s method—and to prove the error of others.? 





1In my own classes I always ask in the early part of the exercise, “How 
do you ventilate your room?” There are always three answers: “1. Window 
or windows up from the bottom; 2. Window or windows down from the top; 
3. Window or windows open at both top and bottom.” 
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Provide a box and a candle like the illustration—the best way to 
get the outfit is of course to have it made by somebody in the class. 
Any boy or girl from the sixth grade up can make one. The one that 
I use is 10%4”x7’’x9”, with six one-half inch holes with cork 
stoppers to fit in each end and an observation window in one of the 
large sides. 

The holes with stoppers represent the upper and lower sashes of 
windows; the burning candle represents people— have your pupils 
explain the latter, being very careful that you do not over em- 
phasize or teach an untruth about carbon dioxide. 



































L.LM. 





First show that the “person” or “people” in the room will soon 
use up the “good air” and fill the room with “bad air” by lighting 
the candle and placing over it the box with all windows closed. The 
problem to solve is: How shall we get rid of the bad air and obtain 
a plentiful supply of good air? 

Get suggestions as to various combinations of opening the win- 
dows. (See previous foot note). Try all of the combinations, with 
varying proportions—reasons for the latter. There will be no doubt 
about the right one. 

If you have a class of youngsters, stop here. But if you are in a 
Junior High or Senior High School you can continue the lesson 
into a profitable discussion of draughts and cross currents; varia- 
tions from the simple convection method taught in the foregoing 
project; lessons on heating and ventilation of large buildings. 











The Entire Universe Moulded to One Scale. 


EpWIN TENNFY BREWSTER, ANDOVER, MASSACHUSETTS. 


I submit without argument that if a class in general science is to 
spend upon the starry heavens above it, time which it might devote 
to learning to read a gas meter, this will have to be, in part at least, 
because the study of the heavenly bodies is a good deal of a mind- 
stretching exercise. No school subject, in fact, is at all to be com- 
pared with astronomy, for giving to the young person a realizing 
sense of his own insignificance and a sharp mental picture of the 
vast scale on which this universe of ours does business. 

Practically, however, I do not think that most of us really do get, 
in this field, any especially sharp ideas. Certainly we do not com- 
monly get them directly, by way of distances stated in miles, or in 
million miles, or in light years. And when we turn to models, 
either drawn or imagined, we usually content ourselves with the 
page cuts of the textbooks, where the planets are drawn to one scale 
as to size, and to another and quite different scale as to distance 
apart, and where no star except the sun ever figures at all. Then 
we have the usual satellite systems on still another scale; and the 
pictures of the comets on no scale at all. 

I submit, then, also without argument, that it is an appreciable 
advantage in teaching astronomy to be able to represent a consider- 
able portion of the visible universe, in the form of a map or model 
partly drawn and partly imagined, but always, everywhere, and in 
all parts, on the same scale. This, so far as I know, has not gen- 
erally been done. 

I have found the most convenient scale for my universal map to 
be 1mm. to 10,000 miles. The textbooks give dimensions in miles. 
Everybody, as a matter of course, owns a thirty centimeter rule. 
Computation, therefore, becomes simple pointing off. 

I am accustomed to start in one corner of my class room with the 
sun. Its 866,000 miles of diameter points off immediately to 
6.%7cm. This, luckily, is just about the size of a base ball. So I hang 
up the base ball at one end of the blackboard, or draw there a circle 
of the proper size. 
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And since 
“The sun, yon glorious orb of day, 
Is ninety million miles away.” 

the resulting 9.3m. carries our earth well across the blackboard to 
the other side of the room. The globe itself, a mere 8,000 miles in 
diameter, models as a dot .8mm. in dimension. This is about the 
size of the shaft of an ordinary pin or of the periods in a type- 
written text. The wandering moon appears as a still smaller dot; 
for size, a pin point or the periods in fine print. Handily enough, 
the moon works out to just about the thickness of the black marks 
on the centimeter rule; the earth to just about the width of the 
spaces between them, while the distance apart of the two is about 
as near to an inch as one commonly measures. I find it rather im- 
pressive to make a short chalk line on the blackboard at the proper 
distance from the sun, and to dot in it the earth and moon with a 
pencil. 

Mercury and Venus come in as dots of intermediate size, spaced 
out somewhere between the earth and the sun, or imagined in some 
of the nearby rooms. Mars, a dot the size of the periods in the text- 
book, chances most conveniently to space out just at the end of the 
Toom diagonal. 

For the major planets, the class has to look out the window and 
imagine dots of the proper size marked in the proper place on vari- 
ous nearby objects. Practically, I take a map of the region and 
strike circles. Jupiter is, of course, about the size of a blackboard 
crayon and 160 feet away. Neptune, not much more in diameter 
than half the thickness of the centimeter rule, is nearly a fifth of a 
mile off. I like to get the class to imagine this remotest planet, a 
little dried pea, not a hundred times larger than the earth, starting 
from the front steps of the furthest dormitory, circling through the 
school grounds, across the playing fields, behind the principal’s 
wood shed, up the middle aisle of the school chapel, across the hill 
to the skaiting pond, and around by the Fem. Sem. to its starting 
point, taking since the year 1753 for the journey. 

So much for the planets of the solar system. One can add as 
many satellites and asteroids as he likes. 

When the class reaches comets, I remind them of the model al- 
ready developed. Then we draw in a few specimens, from a little 
chap only a yard long with a head the size of the earth, up to such 
a visitant as fills the whole side of the class room. 
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By and by, we strike double stars. Algol, as the type of the 
spectroscopic binary, works out as two bodies, one the size of the 
modeled sun; the other a little larger, which are 30cm. apart, and 
revolve round one another in three days. The telescopic binaries, 
on the other hand, have orbits of the same general order as Uranus 
and Neptune. They are, then, easily imagined on the grounds of 
some other school. 

All this, I find, goes very far toward substituting for vague words, 
more or less incorrectly remembered, a sharp visual image that will 
stick. Its peculiar advantage, however, comes in imagining the 
distance of the fixed stars. 

The earth-sun distance, the so-called “astronomical unit,” has 
already worked out to length of the side of a fair-sized school room, 
or more accurately, to 31 feet. The light year, in the sime way, be- 
comes 370 miles, and the parsec 1,225. 

Scaled off, therefore, on our model, the nearest fixed star is fairly 
represented, let us say, by the usual globe of an arc light, set 1,600 
miles away. In other words, we imagine Alpha Centauri as one of 
the street lights of Denver. 

Obviously, then with this terrestrial ball of ours but 8,000 miles 
in diameter, only such stars as are within five parsecs of the solar 
system can on the model go on the earth at all. At latest accounts, 
there were 19 of these known and as many more suspected. We con- 
tinue our model, therefore, by placing two or three objects, let us 
say a marble, a watermelon, and a circus balloon, in Petrograd, Val- 
paraiso, and Hong Kong, while we distribute two score like objects 
over a somewhat larger space in various directions in the air. Thus 
I model the immediate foreground of the sky. 

Now, I am sure, it becomes clear why I choose just this particular 
scale—10,000 miles to the millimeter. On a scale much smaller 
than this, it is not possible to represent the moon. On a scale much 
larger, Alpha Centauri will not go on the earth. 

Yet ever on this little model, where the earth is only a sand grain, 
more than half the visible stars have to be set out beyond the actual 
moon. To include the great star cluster in Hercules means that 
we put 50,000 toy suns in a space three times the volume of the 
earth, and set them twelve million miles away! 











Approximate Composition of Air. 


ETHEL L. FuLLER, High ScHoon, Everett, Mass. 


This experiment gives the pupils a simple, clear, and lasting idea 
of the composition of air. 
Previous work bearing on this experiment: 
1. Study of atmospheric pressure. 
2. Experimentation with oxygen. 
3. Discussion of slow oxidation and burning. 
4, Analysis of what really happens when a substance 
burns and how to name the product. 
5. Definition of kindling temperature. 
Last question before the class: 

Why do substances burn better in oxygen than in air? 
The Experiment: 

Use a lightning fruit jar—much depends upon the selection of 
the jar. Use new rubber rings—two if possible—and grease each 
on both sides. After introducing the class to yellow phosphorus, cut 
off a piece under water—small yet large enough to insure some 
being left over. Around this phosphorus wind a very fine wire so 
that it does not cross in any place and enclose it on a porcelain 
crucible cover in the fruit jar with the ends of the wire projecting. 
Then pass a current through the wire—use resistance in the circuit, 
diminishing it until the phosphorus ignites. 

After the smoke has settled and the jar has had a chance to cool, 
open it under water and allow the water to take the place of the 
consumed oxygen. If done carefully this ought to look very much 
like 1-5 of the jar. I do not measure the jar nor the water entering 
unless some pupil suggests it—results are fairly satisfactory even at 
that. Thrust a lighted splinter in the remaining 4-5 of the air and 
your freshman pupils will be surprised. 

While the smoke is settling we discuss what this special smoke is, 
what smoke in general is, what has happened so far in the experi- 
ment and what is likely to happen when the jar is opened under 
water. 

At the Everett High School, we require simple diagrams from our 
science pupils. The experiment is explained as far as possible by 
labels on the diagram and what cannot be thus shown—vwritten un- 
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derneath. This all takes time and energy but is worth while, we 
think. The following is a sample of what we want and get from 
some pupils: 








Note. Drawn by Edith Rhine, E. H. S.. 1921. 

Points pupils are expected to get from this experiment: 

1. Approximate composition of air by volume. 
. Nature of nitrogen. 
. Much about phosphorus. 
. What smoke is. 
. Products from burning not always invisible. 
. Heating effect of electric current. 
. New proof that three conditions must be met to have 

combustion. 


s2 QD ork W WW 


To ILLUSTRATE ExPLOSIVE MIXTURE. 
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Step I. Step I. 


When can is practically filled with gas, remove glass tube and 
light gas at A. 

When you have the “right mixture” of gas and air, you will 
know it. 








Textbooks in General Science and the Use of 
Laboratory Manuals for Teaching Projects. 


HERBERT BROWNELL, UNIVERSITY OF NEBRASKA. 


Probably in none of the fields of elementary science teaching is 
there so much of educational promise for “projects” as in general 
science. ‘Teachers who have reshaped their ways of science instruc- 
tion will, we feel sure, be loth to see any failure to adopt gener- 
ally the betterments coming through project teaching, or any 
failure to realize the promises of yet better things to come. 

In teaching general science by projects, however, the purpose of 
the text as distinguished from use of the manual appears to be a 
matter of unsettled opinion as yet. Many texts in general science 
are on the market or will appear in the near future. Indeed, as 
one publisher recently wrote concerning the review of a manuscript 
a long time in his hands for examination, it would seem that 
about every one competent to judge (such manuscripts) “either 
has published a text in general science or is writing one.” There 
is to be no dearth of texts and manuals in this new field of school 
subjects. What then is, and what should be, the relationship of 
text and manual, and what are their respective purposes in teach- 
ing general science as a series of projects? 

It is the conviction of the writer that a text in general science, 
as in other high school sciences, should be not only a simple pre- 
sentation of the facts and teachings of the topics chosen by the 
author from the wide field of life experiences, but that such a 
presentation in its organization of material and in its interpreta- 
tions and teachings must not fail to observe at all times a scien- 
tifie procedure and spirit. The text is presumed to be an authori- 
tative discussion of the chosen topics in simple scientific terms, 
and a statement of conclusions reached after a series of stages of 
learning. It provides for pupils an enlarged scientific vocabulary, 
and certain generalizations expressed in suitably chosen words, in 
formulae, or in hypotheses and laws. The text by right may 
assume on the part of the pupils sufficient preparation by reason 
of schoolroom exercises which have preceded this “summing up of 
the whole matter,” and it is in these teaching processes which hav2 
gone before that the manual has an importance scarcely to be over- 
estimated. To assign textbook work before ample preparation for 
40 


aoe eS 





ara 











TEXTBOOKS AND MANUALS ror Project TEACHING 41 


it has been made, or worse yet, to employ the text material as 
basis for all discussion, defeats the avowed purpose of general 
science as a means for establishing a scientific attitude and for 
training in scientific procedure. 

The text of necessity must set forth very concisely what pupils are 
expected to master at their particular stage of advancement. It 
should likewise provide sufficient material of instruction so that 
individual teachers may choose what fits their teaching needs best. 
To consider as a text in general science a series of interesting 
discourses on various applications of science, or of entertaining 
write-ups of natural phenomena, when these shall have been bound 
together as the chapters of a book, is to belie its name and its 
place in the curriculum of this new course in “science.” Such 
books have a place in teaching general science, and they meet a 
most important need, but it is as reference books rather than as 
texts. Fortunately the publishers’ lists carry many books of this 
character, admirable in conception and indispensible in any satis- 
factory teaching of general science. However, it is unnecessary 
to confuse them and their uses with the use and purpose of texts. 
It is believed to be a serious mistake to substitute any such book 
for a well-balanced presentation of the content of a general science 
course interpreted and organized around the accepted theories and 
laws of scientific knowledge. Authors will, of course, differ in 
judgment as to what this content shall be, and the teacher always 
must be judge of how much of the text presentation may wisely 
be used with any particular class of pupils, but the relationships 
of whatever the content may be are primarily those commonly 
spoken of as scientific. It seems neither necessary nor advisable +o 
attempt to reconstruct prevailing ideas of science texts, and to 
make those in general science a more or less unrelated series of 
discussions of “projects.” 

In the case of the manual for use in teaching general science, 
however, there exists the greatest freedom, and a large promise of 
betterment through the use of projects. Many of the published 
manuals are largely or wholly collections of simple experiments, 
exhibiting in the choices made of these exercises admirable discern- 
ment and teaching experience. In a few cases a manual is mani- 
festly “made-to-go-along-with” a text put out by the same pub- 
lisher. Some manuals feature lists of questions which assume 
certain experiences as common to the lives of the pupils by whom 
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the manuals are to be used. Such experiences are recalled through 
the use of the questions, and are made to serve as a basis of 
discussion and instruction upon selected topics. In most manuals 
reference readings are suggested or recommended, and all of them 
of necessity presume an ordinarily competent teacher in charge 
of the general science class. Cuts of large teaching worth, too, 
are found in some manuals. All of them, however, leave to the 
teacher, either with or without suggestions, the task of organ- 
izing the various “projects” and the detailed steps to be taken in 
such projects. For these the manual provides the experiments, 
and it may be the “experience-questions.” The text, however, is 
depended upon for all concluding discussions, and for the sub- 
stance of these, as scientifically presented in an elementary way, 
the pupils should be held responsible. 

In this connection, and at this stage of general science teaching 
in public schools, it would seem worth while to have compiled 
from general science material already published or soon to appear, 
a series of prepared projects for the use of those who lack experi- 
ence and special preparation as teachers of general science. Such 
projects, too, either by use or through suggestion, might be highly 
serviceable to teachers of elementary science in general. Not the 
least of the service which such a compilation might serve would 
be to crystallize into somewhat of permanency what has already 
been gained through discussions of teaching projects. These proj- 
ects might appear as sheets of a “loose-leaf” series, and teachers 
could select and order any number of sheets of any project selected. 
In this connection it is well to observe that whether or not general 
science, as introduced into public schools, yields results which 
shall warrant its continuance in their curricula depends in no 
small degree upon giving to teachers who may need it whatever 
aid is possible. Granting that the best results are possible only 
where the teacher has the ability to formulate a procedure and 
organize the material suited to her own teaching conditions, it is 
not the part of wisdom to ignore the fact that general science as 
a course in the schools of the country will stand or fall as judged 
by the results of the work of teachers more or less untrained and 
inexperienced in its requirements both in subject-matter and in 
method. 

Included in these projects, but with more or less of variation in 
order and in emphasis placed upon them, might well be: 
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I. A series of questions. 

(These must assume a certain amount of information by reason 
of experience common to members of the class generally. They 
can be used not only to “socialize” the class discussions, but as 
well to provoke sustained thinking along chosen lines. With 
ordinary skill in teaching it is possible to organize the fragmentary 
konwledge of pupils as individuals into a well arranged class knowl- 
edge with a content fully worth the time given it. During such 
discussions an opportunity unexcelled is offered the teacher for 
instruction that not only enriches the content of the lessons as to 
facts, but organizes it all into a whole that is characteristically 
scientific. ) 

II. A set of simple experiments. 

(The results of these experiments whether performed by the 
teacher or by the pupils can be made to serve as centers around 
which much of the instruction is to be grouped. It is in the relat- 
ing of such groups of knowledge material that the organization «f 
knowledge as science is promoted. The experiments should be so 
chosen as to introduce pupils to new knowledge readily interpreted 
and appropriated because of the class experiences. Then, too, there 
is no better means of stimulating and directing aright the spirit 
of inquiry among pupils. It should be unnecessary to add that 
the experiments must be such as to appeal to pupils as “worth 
while,” both in themselves and in what they teach.) 

III. A “write-up” of answers to the questions and experimental 
exercises. 

(This, in the judgment of the writer, furnishes the best oppor- 
tunity possible for teachers to instruct and to train pupils in the 
art of study. With texts and reference books at hand as sources 
of information, and with opportunity for inspection of material as 
well as of repeating or modifying experiments for which apparatus 
is at hand, the spirit of inquiry can be fostered and directed, and 
a training in sound scientific procedure, to some degree, at least, 
is made possible. To aid pupils to become students in the real 
sense of the term is not least of the aims of this hour of “super- 
vised study.” The review of a sufficient number of the “laboratory 
papers” every time is of course necessary to the maintenance of a 
high standard of excellence in this paper work, just as in all other 
required written work in school.) 
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IV. A quiz upon all assigned text and reference matter bearing 
upon the project under discussion. 

The “field work,” as trips to factory, farm or forest, and as 
excursions, geographical, geological or industrial, all drops natur- 
ally into the plan as means of acquiring information first-hand 
. rather than to depend upon authoritative statements in books. It 
may have much the same value as information gained by experi- 
ment, and is to be “written up” even as the results of inquiry in 
the laboratory. 

Whether or not the procedure set forth in the foregoing para- 
graphs can be followed under all the varying conditions of general 
science teaching, it serves to set forth the possible importance of 
the manual, both in matter and method, in teaching by projects. 

That a manual answering to the principles set forth above has 
been published is unlikely. That one can be prepared of sufficient 
flexibility to meet the varied needs of teachers of general science 
may be doubtful. But it is well for the advocates of general 
science to keep in mind that this subject is being tried out in the 
public schools, often by unskilled teachers, and that if teaching by 
projects is to replace text studies there must be made available 
definite directions as to procedure, and choice of such material 
from life’s experiences as lends itself positively to organization as 
scientific knowledge. 





General Science Meeting. 


A General Science Section of the Central Association of Science 
and Mathematics Teachers has been organized with Fred. D. 
Barber, Illinois State Normal University, chairman; S. Ralph 
Powers, University of Minnesota H. S., vice-president ; and George 
D. Mounce, La Salle, Ill., secretary. They offer this program 
for the annual meeting: 

Fripay, Nov. 29, 1:00 Pp. M. 

Psychological and Pedagogical Basis of General Science. Dr. 
Daniel R. Hodgdon, Newark, New Jersey. 

Discussion of Dr. Hodgdon’s paper. Dr. John C. Hessler, James 
Millikin University, Decatur, Ill. 

General Science from the Viewpoint of a Principal. Prin. R. G. 
Beals, Taylorville Township High School, Taylorville, Ill. 

Some Tangible Results of a General Science Course. Prof. 
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George D. Mounce, La Salle-Peru Township High School, La 
Salle, Ill. 
SaturDay, Noy. 30, 10:00 a. Mm. 

Can and Should General Science Courses be Standardized. Prof. 
Claton M. Howe, Hughes High School, Cincinnati, Ohio. 

Discussion of Professor Howe’s paper. Prof. C. Frank Phipps, 
Northern State Normal School, De Kalb, IIl. 

General Science Situation in Illinois. Supt. C. F. Miller, Nor- 
mal City Schools, Normal, Il. 

Report of Committee on the High School of Tomorrow. Sec- 
tion’s Representative. 





Articles in the Scientific Monthly, July-Sept. 1918. 
MARGARET PEARSON, MELROSE, Mass. 

THE ENGINEERING Proression Firry Years Hence. Dr. J. 
A. L. Waddell. Sci. Mon. 7:1:5-23 (to be cont.), July, 1918. 

Do you believe that one’s imaginary ideas ever materialize? 
This tells what Dr. Waddell, the retiring president of the American 
Academy of Engineers, believes will take place. The following are 
subjects of interest of which he foretells their future. The topics 
most interesting to me are starred. 

1. Longevity, p. 7-9. *2. Education, p. 9-10. 3. Economics, 
p. 10-12. 4. Research, p. 12. *5. Development of a Spirit of 
Loyalty, p. 12. 6. Governmental Restriction of Wasted Forces, 
p. 12-13. *%. Cessation of War, p. 13-14. 8. Systematization of 
Technical Literature, p. 14. 9. Increase in Size and Number of 
Technical Libraries, p. 14-15. *10. American Institute, p. 15-16. 
11. Department of Public Works, p. 16. 12. Licensing of En- 
gineers, p. 16. *13. Alliance of Labor and Capital, p. 16-17. 
*14. Industrial Army, p. 17. 15. Patent Office Reform, p. 18. 
*16. Power of Distribution, p. 18-20. 17. Conservation, p. 20. 
*18. Utilization of By-Products, p. 20-21. 19. Restriction of the 
Term “Engineer,” p. 21. 20. Avoidance of Disaster by the Extra 
Checking of Plans, p. 21. 21. Code of Engineering Ethics, p. 22. 
*22. Distinctions, p. 22-23. 23. Minimum Charge for Profes- 
sional Work, p. 23. 24. Improvement of Technical Literature, 
p. 23. 

THe Romantic Aspect oF NumBers. Prof. 8. E. Slocum. 
Sci. Mo. 7:1: 68-79, July, 1918. 

This article would be found very interesting and helpful to use 
at a meeting of a mathematical club, because it deals with the 
romantic origin of our most common numbers, e. g., the numeral 
12 was originally chosen as a standard unit for ancient events 
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because it could be divided into so many small factors. But there 
are many other instances related. 

PLANT AND ANIMAL LIFE IN THE PURIFICATION OF A POLLUTED 
Srream. C. Elsmere Turner. Sc. Mo. 7:1:34-45, July, 1918. 

What becomes of all the dirt, the street-wash and the sewage that 
find their way into our streams? Read this article and find out 
how streams purify themselves. 

PLANNING A ResEaRCH LABORATORY FOR AN INDuUsTRY. Dr. 
C. E. K. Mees. Sci. Mon. 7:1:54-67, July, 1918. 

Dr. Mees discusses the desirability of including a research 
laboratory to act as a nucleus of scientific knowledge for industry 
and to carry out specific investigations which are judged to be of 
value. 

WeraTHER ConTROis OVER THE FigHTING DURING THE SPRING 
or 1917. Prof. Robert DeC. Ward. Sci. Mo. 7:1:24-33, July, 
1918. 

Do you believe that the forces “over there” first considered the 
weather in order to more carefully choose the best time for attack ? 
Read this article and compare your views with Professor Ward’s. 

THE Progress or Science. Sci. Mo. 7:1:91-96. July, 1918. 

This article includes a brief account of the presentation of the 
Franklin Medal to Signor Marconi and Dr. Mendenhall ; the Solar 
Eclipse of June 8; the Conservation of Platinum; and Scientific 
Items. 

Evotution By Mutation. Prof. T. H. Morgan. Sci. Mo. 7:1: 
46-53, July, 1918. 

This article brings out the point that there is a relation between 
chance and evolution, shown by living things, that has been largely 
neglected, or at least vaguely referred to even by natural selec- 
tionists, or that it is of fundamental importance when evolution 
is treated as a phenomenon of chance. 

REMINISCENCES OF ALASKAN VOLCANOES. Dr. William Healey 
Dall. Sci. Mo. 7:1:80-90, July, 1918. 

The author presents a carefully selected and complete history 
of the volcanoes in Alaska. 

THE ENGINEERING Proression Firry Years Hence. Dr. J. 
A. L. Waddell. Sci. Mo. 7:2:130-148, Aug., 1918. 

Many phases of this question are discussed. Among those I 
found most interesting are as follows: 

1. Bridges, pp. 135-136. 2. Heating, pp. 137-138. 3. Rail- 
roading, pp. 141-143. 4. Roads, p. 145. 5. Telegraph and Tele- 
phone, p. 147. 

ViTAMINES AND Nurrition. Dr. H. Steenbock. Sci. Mo. 7:2: 
179-188, Aug., 1918. 

This article is interesting, especially to students now having this 
subject in hygiene. A new idea is put before us; that is, Dr. 
Steenbock emphasizes the fact that vitamines give taste to food, 
without which we would lose our appetite and not live long. 
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RESEARCH AND THE InpDustTrIEs. Dr. P. G. Nutting. Sci. Mo. 
7 :2:149-157, Aug., 1918. 

This article dwells at length upon the scientific industrial re- 
search which is devoted to the extended investigations of basic 
principles and relations to the more obscure and fundamental works 
troubles and to the development of correct testing methods. 

THe MercuanisM or Ligut Emission. Prof. E. P. Lewis 
Sci. Mo. 7:2:97-111. Aug., 1918. 

A great many interesting problems are taken up deeply, among 
which was the question of the number of electrons in a given atom 
and the number which it can lose. 

THE ProGress oF Science. Sci. Mo. 7:2:189-192. Aug., 1918. 

A very brief space is given to the condensed account of the fol- 
lowing items: One Hundred Years of the American Journal of 
Science; Hours, fatigue, and health in British munition factories ; 
Scientific Items. 

PRINCIPLES AND PROBLEMS OF FisH CULTURE IN PonDs. Dr. 
R. E. Coker. Sci. Mo. 7:2:120-129. Aug., 1918. 

This is an exceedingly interesting article dealing with the 
ordinary needs of fish, flesh or fowl, which are: air, water, food, 
cleanliness, exercise, shade, protection of adults and young from 
enemies and disease, some control of numbers in proportion to 
available space, proper conditions for breeding, and care of young. 
Each topic is very carefully and fully dwelt upon in a most pleasing 
manner. 

THE HoMeE or THE SoverEIGN WeED. Prof. E. M. East. Sci. 
Mo. 7:2:170-178. Aug., 1918. 

This article solves the question of “Why do they grow tobacco 
under shade in Connecticut, Florida, and even Cuba?” 

THE TutToreD Farmer. Prof. W. 0. Hedrick. Sci. Mo. 7:2: 
158-165. Aug., 1918. 

“The much preached but little practiced educational precept that 
‘learning should be by doing’ was never more boldly applied than 
in the contemporary endeavor to give technical instruction to 
farmers and farmers’ wives upon their own premises.” Read this 
article and see how it succeeded. 

THE Status oF SEALING IN THE SUBANTARCTIC ATLANTIC. 
Robert Cushan Murphy. Sci. Mo. 7:2:112-119. Aug., 1918. 

Since the seal are slow, unsuspicious, gregarious, they can be 
hunted profitably until the last one has gone to his ancestors and 
the tragedy of the Autarctic fur seal is repeated. How the seal 
are hunted is told in this article very fully. 

BirD MIGRATION AND Its INTERNATIONAL BEARING. Joseph 
Grinnell. Sci. Mo. 7:2:166-169. Aug., 1918. 

“In the birds of migratory habit we have a valuable asset which 
cannot be administered to advautageously in any other way than 
through international co-operation.” 








48 GENERAL SCIENCE QUARTERLY 


On tHE History OF THE PROBLEM OF SEPARATING A NUMBER 
INTO ITs Prime Factors. Prof. D. N. Lehmer. Sci. Mo. 7:3: 
227-234. Sept., 1918. 

This article is of great interest to the reader because the problem 
of finding the factors of a given number is not only interesting 
in itself, but is vital for the investigation in many other researches, 
particularly in the theory of groups. 

Wuat 1s Sociotoay? Dr. F. Stuart Chapin. Sci. Mo. 7:3: 
261-264. Sept., 1918. 

If asked the question, “What is sociology?” some might say, 
“A little bit of everything and nothing at all.” But, as you know, 
this is not one whit definite. Read what Dr. F. Stuart Chapin has 
to suy on this vague question and then you will be able to answer 
this question definitely. 

THE ProGress OF ScIENCE. Sci. Mo. 7 :3:283-288. Sept., 1918. 

In this article is briefly related the Launching of the Langley; 
Armor Adapted to Modern Warfare; and Scientific Items. 

Pitant PatHoLtocy Topay. C. L. Shear and Neil E. Stevens. 
Sci. Mo. 7:3:235-243. Sept., 1918. 

This article shows the progression of plant pathology. Galloway 
says, “For nearly a quarter of a century the study of plant path- 
ology in this country was without very broad or definite aim or 
object.” But C. L. Shear and Neil E. Stevens show a great develop- 
ment on this subject. 

THe MarriaGE oF Museums. Lewis Mumford. Sci. Mo. 7:3: 
252-260. Sept., 1918. 

This article deals with the advantages which would be gained by 
joining by a direct path the museums of art and natural history 
in Manhattan. 

THe TEACHING OF THE History OF ScIENCE. George Sarton. 
Sci. Mo, 7:3:193-211. Sept., 1918. 

Many lay stress on the importance of the history of science, but 
George Sarton endeavors to answer such questions as, “What shall 
be the spirit of this teaching?” 

THE SEASONAL DISTRIBUTION OF SWINE BREEDING. Dr. Ray- 
mond Pearl. Sci. Mo. 7:3:244-251. Sept., 1918. 

Everyone ought to be interested in the analysis of the food 
resources as well as the food, And the stock and production of 
swine constitutes a highly important factor, as Dr. Raymond Pearl 
discloses here. 

BAKER ON THE MICROSCOPE AND THE Potypr. Prof. Lovande 
Loss Woodruff. Sci. Mo. 7:3 :212-226. Sept., 1918. 

Professor Woodruff presents to the reader a review of Mr. Baker’s 
books on the Microscope and the Polype. 

PALEONTOLOGICAL EVIDENCES OF THE ANTIQUITY OF DISEASE. 
Prof. Ray Ll. Moodie. Sci. Mo, 7:3 :265-282. Sept., 1918. 

Professor Moodie, in this article, carefully discusses the subject 
throughout the different geological ages. 























What to Make. 


An Automatic Brake for Talking Machine, p. 315. Pop. Mech. 
Feb. 1918. 

Automobile Horn Made of Tin Cans, p. 316. Pop. Mech. Feb. 
1918. 

Automatic Rain Alarm, p. 903 Ill. World, Feb. 1918. 

A Blow Pipe Torch Without Compressed Air, p. 296. Pop. Mech. 
Feb. 1918. 

Making a Barometer from a Used Electric Bulb, p. 299, Pop. Se, 
Mo. Feb. 1918. 

Making a Wet Battery from Dry Cells, p. 312, Pop, Sc. Mo. Feb. 
1918. 

An Electric Iron Vulecanizer, p. 624 El. Exp. Jan. 1918. 

Electric Laboratory Furnace, p. 309 Pop. Se. Mo. Feb. 1918. 

Constructing a Dry Cell, p. 308 Pop. Sc. Mo. Feb. 1918. 

A Toy Track Motor and Dry Cell, p. 305 Pop. Mech. Feb. 1918. 

Motor Driven Baby Entertainer, p. 310 Pop. Mech. Feb. 1918. 

A Small Forge for the Amateur, p. 699 El. Exp. Feb. 1918. 

Making Simple Life Slides for Microscopic Work, p. 300 Pop. Sc. 
Mo. Feb. 1918. 

A Submarine Toy, p. 150 Pop. Mech, Jan. 1918. 

A Sun Trap for Germinating Seeds, p. 148, Pop. Mech. Jan. 1918. 

A Simple Thermostat, p. 697, El. Exp. Feb. 1918. 

Thermostat from Brass and Iron, p. 309 Pop. Se. Mo. Feb. 1918. 

Winding Small Magnet Coils with Hand Drill, p. 133, Pop. Mech. 
Jan. 1918. 

Window Ventilation, p. 151 Pop. Mech. Jan. 1918. 

Wire Tools for Laboratory or Home, p. 138, Pop. Mech. Jan. 1918. 

Home Made Water & Tube Level Indicator, p. 294, Pop. Mech. Feb. 
1918. 





Conumdrum. 


Over the heather as light as a feather 

I dance with the first beam of morn; 

With fairy-like feet I trip over the wheat 

And skim o’er the tassels of corn. 

O’er meadow and mountain, by brookside and fountain 
In my merry course onward I pass 

Without haste or rushing, and scarce even brushing 
The dew drops aside from the grass. 


When clear is the sky and no cloudlets are nigh 
I vanish in sorrow and pain; 
When clouds reappear and float high in the air 
I return to my wanderings again. 
I am the daughter of sun and of water, 
Intangible, happy, and free; 
And so I keep going without even knowing 
Where next I may happen to be. 

Ans. The shadow of a cloud. 

C. H. Stone. 
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Aids to General Science Teaching. 


ARTICLES IN JOURNALS. 

Methods in Physics and Elementary Science. “Teaching.” No. 
42, October, 1918, Published by State Normal School, Emporia, 
Kansas. 

The Project Method. Wm. H. Kilpatrick, in Teachers College 
Record for September, 1918. T. C., Columbia University, New 
York City. 

Project Method in Teaching Science. John F. Woodhull. School 
and Society. 8: 41-44. July 13, 1918. 

Review of General Science Literature. In the June number of 
the Sehool Review, Mr. C. J. Pieper gives a review of current 
literature relating to general science. 

General Science Course in Oregon. A list of the problems and 
experiments in the general science course in the University High 
School at Eugene, Oregon, is give nin the June, 1918 number of 
the School Review. 

School Hygiene. Those teachers who are including hygiene in 
the general science courses will be interested to read an interesting 
article, “School Hygiene and Training for Citizenship,” by L. A. 
Averill, in the September number of the American Journal of 
School Hygiene, volume 2, pp. 101-104. An outline is given of 
a course in hygiene through the grades. This is followed by a 
bibliography of suggested references. 


BULLETINS. 


Three bulletins have been published by the Naval Consulting 
Board. 

Bulletin No. 1. The submarine and kindred problems. 

Bulletin No. 2. The enemy submarine. 

Bulletin No. 3. Problems of airplane improvement. 

Address Naval Consulting Board, 15 Park Row, New York City. 
U.S. Geological Survey, Water supply paper, No. 416, 1917, 
contains article, “The Divining Rod: a history of water witching,” 

by A. J. Ellis. 

Agricultural Education, The training of teachers for a new and 
attractive field, 12 pp., Mass. Agri. Col. Bul., vol. 10, No. 5, Sept. 
1918, Amherst, Mass. 

Guide to United States Government Publications, Bulletin, 1918, 
No. 2, Bureau of Education, Washington, D. C. 

Coal Thrift. Bulletin 13. Bd. of Ed., Dept. of Univ. Extension, 
Boston. 

Saving Fuel in Heating a House. Tech. Paper, 97. Bureau of 
Mines. 

Five Ways of Saving Fuel in Heating Houses. Tech. Paper, 199. 
Bureau of Mines, Wash., D. C. 
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Corn and Its Culture. 62 pp. Bul. No. 8 Am. Agri. Chem. Co., 
92 State St., Boston. 

Science Teaching in Secondary Schools in War Emergency, Sec- 
ondary School circular, No. 3, Bureau of Education, Washington, 
D. C. 

Safeguarding the Home against Fire, prepared for the U. 8. 
Bureau of Education by the National Board of Underwriters, 

Germany in Science—the German claim to scientific leadership 
refuted. W. J. Holland. Distributed by the Ralston School 
Printery, Pittsburgh, Pa. 

LANTERN SLIDE LECTURES. 

Lighting. Three popular one-hour lectures, with slides, have 
been prepared by a committee of the I. E. 8. The manuscripts 
and slides are loaned on application to Secretary, Illuminating 
Engineering Society, 29 West 39th Street, New York City. The 
lectures are: 

1. Store Lighting—62 slides. 

2. The Lighting of the Home—4?2 slides. 

3. Protective Lighting—34 slides. 

Forestry. The Forest Service of the U. 8. Department of Agri- 
culture, Washington, D. C., has prepared lectures, slides and photo 
and wood exhibits which are loaned on application to the Forester. 
Schools using slides pay transportation charges. Among the lec- 
tures are: 

“Nature Study and Forestry.” 

“Forestry in the United States.” 

“Agriculture and Forestry.” 

“The Farm Woodlot.” 

“Botany and Forestry.” 

“Work of the Forest Service.” 





General Science Books. 


General Science and the Economics of Daily Life. Herbert 
Brownell. P. Blakiston’s Son & Co. 394 pages, 118 illustrations. 

The strong features-of this text are found in the emphasis given 
to health, to our surroundings, and to science related to rural 
communities. There are many excellent summaries for those who 
believe in their use, and numerous “exercises,” which are in the 
main stimulating review questions. The appendix contains sug- 
gestions to teachers and a brief list of reference books. The book 
makes an especially strong appeal to those who are interested in 
the progress of general science teaching. 

General Science, revised edition. Caldwell & Eikenberry. Ginn 
& Company. 416 pages, 181 illustrations. 

This is practically a new book. New material has been added. 
Old matter has been rewritten in most cases. In the added mate- 
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rial we find excellent chapters on electricity and magnetism, and 
on astronomical topics. The addition to foods, nutrition, and care 
of the body are of much value. The use of questions at the open- 
ing of the chapter, rather than at the end, is novel and would seem 
to stimulate thought and arouse the curiosity of the pupil. While 
the first book was excellent, it is surpassed by this revised edition. 

Elementary Science. John G. Coulter. Charles Scribner’s 
Sons. 289 pages, 107 illustrations. 

The author has the gift of writing in an attractive style. He 
touches much of the interesting science material which boys and 
girls like, but, at the same time, he neglects to touch upon man and 
his welfare. Numerous inaccurate statements are found in the text. 
The questions are few and they are not thought-stimulating, as a 
rule, but are merely memory questions. 

Laboratory Exercises in Elementary Science. Katharine E. 
Prucha. Charles Scribner’s Sons. 31 pages, paper covered. 

This laboratory book contains seventy simple exercises, suitable 
for teachers who wish to approach general science from the experi- 
mental side. They are divided into groups to correspond to chap- 
ters in Coulter’s Elementary Science. Very simple apparatus is 
required for the experiments. The exercises lack the setting to 
make the work vital. 

A Year of Science. Ada L. Weckel and Joseph L. Thalman. 
Row, Peterson & Co. 441 pages, 192 illustrations. 

Written for the first year of high school, this book aims to fur- 
nish a foundation for future science work and to develop the pupil, 
rather than the subject. The organization of subject matter sug- 
gest small units of special science. The first six chapters are 
physics, the next eleven chapters are chemistry, then comes seven 
chapters of physiography, followed by six chapters on botany, five 
chapters on zoology, and fifteen chapters on physiology and hygiene. 
The large portion devoted to hygiene is a strong feature of the 
book. While much valuable material will be found in this book, 
it fails to present general science in a way to stimulate pupils to 
self-imposed activities. There is a lack of suggestion in problems 
and projects. 

Sillibt on High School Subjects: Including General Science, Phy- 
siography, Botany, Horticulture and Zoology. Published by the 
Board of Education, Pittsburgh, Pa. 

In this pamphlet twenty pages are devoted to general science. 
Here the aims and methods are discussed, suggestions are made 
with correlations with English, history, shop and household 
economy. 

A comprehensive outline is given with the advice that pupils are 
not expected to cover all of the ground suggested. A biography of 
reference books, a list of class excursions, and titles of forty labor- 
atory exercises are given. 

















Science Books Received. 

Essentials of Modern Chemistry. Charles E. Dull. Henry Holt 
& Co. 459 pages, 140 illustrations. 

In keeping with the times the text strongly emphasizes the appli- 
cation of chemistry. This is successfully done without detracting 
from a thorough grounding in the essentials of elementary chem- 
istry. The book may be used for college entrance preparation, or 
if not so used, it is so arranged that certain chapters on chemical 
theory may be modified and more time devoted to the practical 
aspects of the science. 

There is an appendix containing a glossary, biographical 
sketches, and useful tables. It is an attractive volume. 

First Principles of Agriculture, revised. Goff & Mayne. Ameri- 
can Book Company. 272 pages. 96 cents. 

This new edition of the book recognizes the necessity of con- 
necting instruction in the schoolroom with work in the garden 
and on the farm. Much attention is given to wheat, corn, and 
the semi-tropical fruits. Chapters are followed by questions and 
exercises. The book is well illustrated with line cuts, half-tones, 
and colored plates. 

Laboratory Manual to Accompany Foundations of Chemistry, 
by Blanchard & Wade. American Book Co. 95 exercises, 199 pp. 
Loose leaf. 52 cents. 

An excellent collection of experiments adapted to accompany 
Blanchard & Wade’s “Foundations of Chemistry.” They not only 
offer the essentials of a logically developed course in chemistry, 
but selected experiments may be used if desired, without breaking 
the continuity of the course.. The manual contains more than a 
year’s work. 

Laboratory Manual of Chemistry in the Home, by H. T. Weed. 
American Book Co. 92 exercises, 200 pp. Loose leaf. 44 cents. 

Written to accompany the author’s text, “Chemistry in the 
Home,” these exercises are adapted to the younger pupils of the 
high school., The manual contains twenty formulas of toilet and 
kitchen requisites. Preparations of this sort always appeal to 
pupils. While stressing the science of the home the manual gives 
a good chemical foundation. 

Laboratory Exercises in General Chemistry, by Williams & Whit- 
man. American Book Co. 75 exercises, 162 pp. Loose leaf. 
36 cents. 

This manual was not written for any particular text, but with 
the idea that its elasticity would favor its use with any introduc- 
tory course in chemistry. Selection of exercises may be made for 
college preparatory, household, or commercial and industrial 
courses. The manual contains several pages on “General Labora- 
tory Operations,” “Emergency Cabinet,” “Suggestions About Or- 
dering Supplies,” “Individual Apparatus,” etc. 
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Science Articles in Current Periodicals. 


AERONAUTICS 
Meteorology and Aeronautics, Wm. R. Blair, Se. Amer. Sup. 86: 12- 
14, July 5, 1918. 
Modern Aeronautics, W. F. Durand, Se. Amer. Sup. 86: 130-131, 
Aug. 31, 1918. 
AFRICAN SCOURGE 
The Tsetse Fly. Geog. Rev. 6:1: 75, July, 1918. 
ALSACE-LORRAINE AND EUROPE 
Alsace-Lorraine and Europe (Ill.). Lucien Gallois, Geog. Rev. 6: 2: 
89-115, Aug. 1918. 
AMERICAN CHEMISTS IN WARFARE 
American Chemists in Warfare. Chas. L. Parsons, Jo. Ind. and 
Eng. Chem. 10: 10: 776-780, Oct. 1918. 
ALUMINUM, ALTERABILITY OF 
Aluminum, Alterability of, Jean Escard, Sc. Amer. Sup. 86: 127- 
128, Aug. 24, 1918. 
ARMY RATIONS 
Army Rations, Wm. H. Newcomb, M. D., Sc. Amer. Sup. 86: 86-87, 
Aug. 10, 1918. 
Aurora, THE (ILL.) 
Aurora, The (Ill.), Otto Stuhlmann, Jr., Se. Amer. Sup. 86: 132-134, 
Aug. 31, 1918. 
AURORA POLARIS 
Aurora Polaris (Tll.). W. J. Humphreys, Jo. Franklin Institute 
186: 481-485, Oct. 1918. 
BACTERIA 
How Bacteria in Milk are Counted, F. H. Hall, Sc. Amer. Sup. 
86 : 122-123, Aug. 1918. 


Brrps 
Upland Gamebirds (Ill.). A. A. Allen. : 
Grouse, Am. For. 24: 296: 497-501, Aug. 1918. 
Turkeys, Quails, and Pheasants, Am. For. 24: 297: 543-547, Sept. ; 


1918. 
Bird, Nesting Days are Here. Two pages of pictures, New Coun- 
try Life, 34:1: 62-63, May, 1918. 
CAMPING 
Camping Out in Comfort. (Ill.) W. H. Miller. New Country Life, 
34:4: 53-56, Aug. 1918. 
CANNING 
Canning, E. F. Genung. Jo. Home Econ. 10: 7: 323-333, July, 1918. 
CATTLE 
The United States as a Cattle Breeder, Ill., R. M. Cleveland. New 
Country Life, 35: 1: 52-53, Nov. 1918. 


CAVES 
Mammoth and Great Onyx Caves. L. Jeffers (Tll.). Se. Am. 119: 
155, Aug. 24, 1918. { 
CELLULOID 


Celluloid, Effect of Heat on, H. N. Stokes and H. C. P. Weber, Se. 
Amer. Sup. 85, June 29, 1918. 
CoLor 
Theory of Color Vision, R. A. Houston, Sc. Amer. Sup. 86: 92-93, 
Aug. 10, 1918. 
Psychology of Color, L. R. Troland, Se. Amer. Sup. 86: 114-115: 
134-135, Aug. 24-31, 1918. 
Color Peculiarities and their Bearing on Photography, A. J. Bull. 
Se. Am. Sup. 86:69. Aug. 3, 1918. 
CoaL : 
Cannel Coal in the United States, G. H. Ashley, Sc. Amer. Sup. 3983 
400, June 22, 1918. 
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The Possibility of Powdered Coal, W. G. Wilcox, Sc. Amer. Sup. 
86: 62-64, July 27, 1918. 
Characteristics of American Coals (Ill.), F. W. Sperr, J. Franklin 
Institute, 186: 133-162, Aug. 1918. 
CLOTHING 
What Do You Wear. Sc. Amer. 119: 3:52, July 20, 1918. 
CooTIES AND COURAGE 
Cooties and Courage, Ill., Herbert Corey, Nat. Geog. Mag. 33:6: 
495-509, June, 1918. 
DEER 
My Friends the Deer. (Ill.), A. Rutledge, New Country Life, 34:1: 
45-48, May, 1918. 
DEHYDRATION 
Dehydration, Sc. Am. 119: 3:52, July 20, 1918. 
DENTISTRY 
Chemistry of Silicates. C. C. Vogt. Se. Am. Sup. 86: 14-15. July 6, 
1918. 
DIAMONDS 
Diamonds (artificial), Sir Charles Parsons, Sc. Am. Sup. 86: 124- 
126, Aug. 24, 1918. 
DISEASE 
Infection from Shaving Brushes. Lit. Dig. 59: 6:23. Nov. 9, 1918. 
DRYING GARDEN PRODUCE 
Drying Garden Produce, W. L. French, Garden Mag. 28: 2: 79-81, 
Oct. 1918. 
DYESTUFFS 
Dyestutis. Louis J. Matos. Jo. Franklin Institute, 186: 187-209, 
Aug. 1918. 
EARLY SUBMARINES 
Early Submarines, IIl., Lit. Dig., 58:4: 18-10, July 27, 1918. 
EbIsON 


i Edison, El. Exp. 6: 161, July, 1918. 
Eecs 
Making a Scale for Testing. Sc. Am. 118: 585, June 29, 1918. 
ELECTRICITY 


Electricity On the Farm. Se. Am. 119: 11, July 6, 1918. 
Electric Weighing of Moving Masses. T. M. Burt, Se. Am. 119: 6: 
111, Aug. 10, 1918. 
Where Electricity and Matter Become One. Cur. Opin. 65: 2: 101- 
102, Aug. 1918. 
EYESIGHT, NOTES ON PROTECTION OF 
Eyesight, Notes on Protection of. W. S. Andrews, Sc. Amer. Sup. 
86: 397, June 22, 1918. 
FALL PLANTING FOR SPRING FLOWERS 
Fall Planting for Spring Flowers, Isabel Pendleton, Garden Mag. 
28:2: 88, Oct. 1918. 
FIREFLIES 
The Fireflies, Light. Wm. E. Ringle, New Country Life, 34:5: 96, 
Sept. 1918. 
FisH ISINGLASS AND FIsH GLUE 
Fish Isinglass and Fish Glue. Geo. F. White, Sc. Amer. Sup. 86: 
28-29, July 20, 1918. 
FLOTATION PROCESS 
Why Water Overfills a Tumbler and Floats Glass Plates and Flaky 
Minerals. Se. Am. Sup. 86: 52-53, July 27, 1918. 
Foop 
Food Wastes. Lucius P. Brown, J. Franklin Institute 185: 585- 
610, May, 1918. 
World Starvation. F. F. Rockwell, New Country Life, 34:1: 54-55, 
May, 1918. 
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Magazine List 


Agricultural Digest. 2 W. 45 St., N. Y. Monthly. 15¢ a copy, $1.50 a 
year. Ill. Has suggestions for teachers interested in school 
gardens and agriculture. 

American Forestry. Wahsington, D. C. Monthly, 25c a copy. Splendid 
pictures for plant and tree study. 

Commercial America, Phila. Com’] Museum, Phila., Pa., $2.00 a year. 
Ill. Commercial production. New Inventions. Will interest 
Commercial geography and science teachers. 

Current Opinion. 65 W. 36 St., N. Y. Monthly, 25e a copy, $4.00 a 
year. Has a regular department “Science and Discovery” con- 
taining articles of popular interest, adapted to pupil or teacher’s 
use, 

Country Life, The New. Garden City, N. Y. monthly. 50c a copy, 
$5.00 a year. Stands at the head of publications dealing with 
life in the country. Special interest to the general reader and 
has many articles on gardening and plant study valuable for 
school use. 

Electrical Experimenter. 233 Fulton St., N. Y. Monthly. 15¢ a copy. 
$1.50 a year. Ill. Popular articles on electrical subjects which 
fascinate elementary and high school pupils. Many suggestions 
for teachers. 

Everyday Engineering Magazine. 33 W. 42 St., N. Y. Monthly. 10c a 
copy, $1.00 a year. Ill. Popular articles on science and mechan- 
ics. Much of it is simple enough for elementary pupils. 

Garden Magazine. Garden City, N. Y. Monthly. 25c a copy, $2.00 a 
year. Ill. Helpful to amateur gardeners, teachers and pupils. 
General Science Quarterly. Salem, Mass. Quarterly. 35¢ a copy. $1.25 
a year. The only journal published devoted alone to science in 
the elementary and secondary schools. It tells what schools are 
doing in science, gives lesson plans, demonstrations, and an 
extensive bibliography of usable science articles in current 

periodicals. 

Geographical Review, The. Broadway at 156th St., N. Y. 50¢ a copy, 
$5.00 a year. Devoted to scientific geography. Original maps and 
pictures. One department contains condensed items on topics of 
current interest. 

The Guide to Nature. Sound Beach, Conn. Monthly. 10c a copy, 
$1.00 a year. Ill. Of interest to elementary pupils and teachers 
of nature study. ; 

Illustrated World. Drexel Ave. and 58th St., Chicago. Monthly. 15c 
a copy, $2.00 a year. Many short articles on applications of 
science and mechanics. Popular in style and attractive to ele- 
mentary and high school pupils. 

Journal of the Franklin Institute. Philadelphia, Pa. Monthly. 50c 
a copy, $5.00 a year. Ill. A technical journal. Contains many 
articles of value to science teachers. 

Journal of Home Economics. 1121 Cathedral St., Baltimore. Monthly. 
25c a copy, $2.00 a year. For teachers. 

The Literary Digest. 354 Fourth Ave., N. Y. Weekly. 10c a copy, 
$4.00 a year. Has a department “Science and Invention”. Articles 
are mostly digests from other journals, They are popular in 
nature and suitable for high school pupils. 

Journal of Industrial and Engineering Chemistry. Box 505, Wash- 
ington, D. C. 60c a copy, $6.00 a year. A technical journal 
which contains much material which teachers can use. Monthly. 
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Foop 


Stores that Supply Food. R. J. H. DeLoach, New Country Life, 
34:4: 59-61, Aug. 1918. 
Food Chemistry in the Service of Human Nutrition. H. C. Sher- 
man, Jo. Ind. & Eng. Chem. 10: 383-390. May, 1918. 
Conserving Our Food Supply. C. L. Pack, Amer. For. 24: 295: 401- 
407, July, 1918. 
Nut Trees as Food Producers. R. T. Morris, Garden Mag. 28: 2: 
87, Oct. 1918. 
The Teaching of Food Values in Elementary Schools. Rosa Biery 
Jo. Home Economies, 10: 8: 353-357, Aug. 1918. 
Points in Selecting Meals. Flora Rose, Gen. Home Econ, 10: 8: 374- 
377, Aug. 1918. 
Teaching Food Values. C. F. Langworthy, Jo. Home Econ. 10:7: 
295-302, July, 1918. 
World Wide Peril of Botulism. Cur. Opin., 65:2: 103, Aug. 1918. 
The Scientific Basis of Rationing. Sc. Am. Sup. 86:35, July 20, 
1918. 
Forage Plants that Feed and Fertilize (Ill.). Adolph Kuhm, New 
Country Life, 34:1: 60-61, May, 1918. 
FUEL 
Low Grade Fuels. Sc. Am. Sup. 86: 191-192, Sept. 21, 1918. 
Gas for Fuel. Sc. Am. 118: 567, June 22, 1918. 
Our Waste of Fuel. Lit. Dig. 58:22, Sept. 4, 1918. 
Gas Masks 
Peach Stones for. Lit. Dig. 59: 4: 24-25. Oct. 26, 1918; Sc. Am. 119, 
Oct. 5, 1918. 
GASOLINE 
American Motorists and the Gasoline Situation. A. Johnston, New 
Country Life 34:1: 96, May, 1918. 
Geographical Barriers to the Distribution of Big Game Animals in 
Africa, Ill., Edmond Heller, Geog. Rev. 6: 4: 297-319, Oct. 1918. 
GRAPE FRUIT 
Some Constituents of the American Grape Fruit. H. F. Zoller. Jo. 
Ind. & Eng. Chem. 10: 364-373, May, 1918. 
About Grape Fruit. Lit. Dig. 58: 23-24, Aug. 10, 1918. 
GUATEMALA 
Earthquake of 1917 and 1918, Geog. Rev. 5: 6: 459-469, June, 1918. 
HEALTH, RELATION OF LIGHT TO 
Health, Relation of Light to. Chas. E. deM. Sajous, M. D., Trans. 
Till. Eng. Soc. 13: 7: 370-372, Oct. 1918. 
INDIAN MEDICINES 
Indian Medicines (Ill.) Hu Maxwell, Sc. Amer. Sup. 86: 22-24; 
100-103, Aug. 1918. 
INVENTORS 
A Study of Women as Inventors. Cur. Opin. 65:1: 38, July, 1918. 
The Greatest Inventor of Guns in the World (Browning). Cur. 
Opin. 65: 1: 20-21, July, 1918. 
INSECTIDES 
Insectides, Contact. Moore and Graham, Se. Am. Sup. 86: 142-3, 
Aug. 31, 1918. 
“JELLY VALUE” OF GELATINE AND GLUE 
“Jelly Value” of Gelatine and Glue. Clarke Dubois, Jo. Ind. & 
Eng. Chem. 10: 9: 707-708, Sept. 1918. 
LicHT 
The Foot Candle Meter (Ill.). C. F. Sackwitz, Trans, Ill. Eng. Socs., 
13: 5: 292-302, July, 1918. 
LigHTNING (ILL.) 
Lightning (Ill.). W. J. Humphreys, Jo. Franklin Institute, 186: 
211-232, Aug. 1918. 





58 GENERAL SCIENCE QUARTERLY 


LOCOMOTIVES 

Locomotives, Most Powerful Built. Lit. Dig. 59:6:22, Nov. 9, 
1918. 

National Geographic Magazine. Washington, D. C. Monthly. 25c a 
copy, $2.50 a year. Best monthly journal for high grade pictures. 
Articles are of interest to general reader, pupils and teachers, as 
well as to geographers. 

Nature Study Review. Ithaca, N. Y. Monthly. 15¢ a copy, $1.00 a 
year. An illustrated journal for teachers of nature study. 

Popular Mechanics Magazine. Chicago. Monthly. 15¢ a copy, $1.50 
a year. Short science items and articles well illustrated. Ap- 
peals strongly to elementary pupils. Suggests many construction 
projects. 

Popular Science Monthly. 239 Fourth Ave., N. Y. Monthly. 15¢c a 
copy, $1.50 a year. Short science items and articles well illus- 
trated. Appeals strongly to elementary pupils. Suggests construc- 
tion projects. 

School Science and Mathematics. Chicago. Monthly. $2.50 a year. 
A teacher’s journal. Includes many helpful suggestions. 

Scientific American. Woolworth Building, N. Y. Weekly. 10¢ a copy, 
$4.00 a year. Has longer articles than the other popular science 
journals, Illustrated and is particularly valuable to high school 
science pupils and teachers. 

Scientific American Supplement. Woolworth Building, N. Y. Weekly. 
10e a copy, $5.00 a year. Rather technical, but the majority of 
articles are usable by science teachers and some of them will do 
for pupil reference. Illustrated. 

Scientific Monthly. Garrison, N. Y. 30c a copy, $3.00 a year. Articles 
as a rule are more along lines of pure science. Much of value to 
teachers, articles can be read to advantage by many pupils. 

Transactions of the Illuminating Engineering Society. 29 W. 39th St., 
N. Y. Monthly. 75¢ a copy, $5.00 a year. Technical. Many 
articles contain material which can be used in high school classes. 


Thank You. 


It is gratifying in these days of high prices to find that teachers 
are keeping up their professional advancement. 

This fall we have added to our subscription list many more new 
names than we expected to, and we wish to say ‘‘ Thank You” for 
your substantial and helpful interest. 

We still ask two favors of you. Ist. Send us an account of your 
pet demonstration or lesson plan. 2nd. Bring the QuaRTERLY to the 
attention of other teachers. 

We are trying to offer matter which will be of practical help to 
general science teachers. We have not increased the subscription price- 

Many letters give convincing testimonial that the QuaRTERLY has 
been an inspiration to hundreds of teachers. You can help us to 
increase the field of usefulness. 


General Science Quarterly, Salem, Mass. 
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LYBA 
Lyre of Poets, J. C. Dean, Sc. Am. Sup. 86: 116-117, Aug. 24, 1918. 
MERCHANT MARINE 
The New American (Ill.). J. J. Macfarlane, Com. Amer, 15: 3: 23- 
29, Sept. 1918. 
MILKWEED 
A Flower that Catches Insects. H. Eldredge, Sc. Am, 119: 4: 64, 
July 27, 1918. 
MOTION PICTURES 
Filming Marine Life. Sc. Am, 119: 1:10, July 6, 1918. 
Motion Picture Portrait Photography. Sc. Am. 119: 2:28, July 13, 
1918. 
Motion Picture Projection with Tungsten Filament Lamps. Cald- 
well, Dennington, Orange and Porter. Trans, Ill., Eng. Soc. 13: 
4: 232-255, June, 1918. 
Motor TRUCKS 
Motor Trucks. Se. Am. 119: 7: 124-125, 127, 129, 132 and 134, Aug. 17, 
1918. 
New YorkK 
New York—Metropolis of Mankind (Ill.). W. J. Showalter, Nat. 
Geog. Mag. 34:1: 1-50, July, 1918. 
NITROGEN 
Nitrogen Problem and the War. A. A. Noyes, Sc. Am. Soc. 86: 98- 
99, Aug. 17, 1918. 
Om 
Oil, Mountains of. W. F. Wilcox, Sc. Am. 119: 2: 29, July 13, 1918. 
PAPER TEXTILES 
Paper Textiles, Lillian B. Storms, Jo. Home Econ. 10: 10: 451-456, 
Oct. 1918. 
PHONOGRAPH, AT THE OTHER END OF THE 
Phonograph, At the Other End of the. A. C. Lescarboura, Sc. Am. 
119: 9: 164, Aug, 31, 1918. 
PIGEONS IN WAR SERVICE (ILL.) 
Pigeons in War Service (Ill.). E. I. Farrington, New Country Life 
34:4: 50-51, Aug. 1918. 
PINE BListerR Rust (ILL.) 
Pine Blister Rust (Ill.). S. B. Detwiler, Am. For, 24: 451-457, Aug. 
1918. 
PLANETS 
Planets, Have they All the Same Atmosphere. Cur, Opin. 65:3: 
171, Sept. 1918. 
PotasH SYMPOSIUM 
Recovery of Potash from Kelp. C. A. Higgin. 
Recovery of Potash from Iron Blast Furnaces. Linn Bradley. 
Potash from Desert Lakes. J. W. Hornsey. 
Potash from Searles Lake (Ill.). Alfred de Ropp, Jr., Jo. Ind. & 
Eng. Chem, 10: 10: 832-834, Oct. 1918. 
PRUNING, PicToRIAL LESSONS IN 
Pruning, Pictorial Lessons in. T. Sheward, Gar. Mag. 28:4: 116, 
Noy. 1918. 
RADIUM 
Examination in Treatment on Disease (Ill.). Geo. Holmes, El. Exp. 
6: 166, July, 1918. 
Ramsay, Sir WM. 
Ramsay, Sir Wm. Richard B. Moore, Jo. Franklin Institute, 186: 
29-55, July, 1918. 
Roaps 
What the Roads Really Cost. Godfrey D. Holden-Stone, Sc. Am. 
Sup. 86: 70-71, Aug. 3, 1918. 
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University of Nebraska 


With 118 Illustrations. 12 Mo. XI + 383 PP. Cloth $1.00 Postpaid. 


The purpose of this text is to arouse and to develop the interests of 
pupils in scientific study, and to furnish the basic material 
for a course which will accomplish these ends. 


CONTENTS IN BRIEF 


Some Lessons on the Human Body; Heat in Relation to the 
Human Body ; Health and Well-Being; Water and Its Uses; The 
Atmosphere; Weather and Climate; Matter and Force; Work and 
Machines; Some Chemistry of Everyday Life; At Our Homes, 
Surroundings of the Home; Some Conditions Affecting Industrial 
Life; The Farm; Phenomena of Light; The Earth as a Planet; 
The Heavens ; Appendix. 
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ROCKETS 
Rockets and Illuminating Shell as Used in the Present War. 
A. Bergman, Trans, Ill., Eng. Soc. 13: 4: 219-231, June, 1918. 
ROsEs 
Roses: Winter Protection of. S. C. Hubbard, Gar. Mag. 28:2: 89, 
Oct. 1918, 
SANITATION, CAMP 
Sanitation, Camp. W. P. Mason, M.D., Jo. Franklin Institute 186: 
744-831, June, 1917. 


ScIENTISTS 
Scientists, Survival of Unfit Among. Cur. Opin. 65:1: 33-34, July, 
1918. 


SEEps, SAVING SEEDS FROM THE HOME GARDEN 
Seeds, Saving Seeds from the Home Garden. D. F. Jones, Gar. 
Mag. 27: 6: 260-261, July, 1918. 
SHIPs 
Concrete Ships for Ocean Service. S. A. Bonnaffon, Com. Am, 15: 
2:31-35, Aug. 1918. 
The Concrete Ship Problem. Sc. Am. Sup. 86:20, July 12, 1918. 
Ships of Stone. 1849 to 1918, Sc. Am. 119: 9: 165, Aug. 31, 1918. 
SHOES 
Shoes for Soldiers (Tll.). A. L. Dahl, Se. Am. 118: 24: 544-545, 
June 15, 1918. 
SIPHON 
The Intermittent Siphon in Nature. Ellis W. Shuler, Sc. Am, 119: 
7: 131, Aug. 17, 1918. 
SMOKE 
Turning Smoke into Money (Cottrell Process). R. H. Moulton, 
Se. Am. 119: 3:50, July 20, 1918. 
SPARK PLUGS 
How Automobile Spark Plugs are Made. Com. Am. 15:3: 33-37, 
Sept. 1918. 
STEEL 
Steel, High Grade Electric. Se. Am. 119:3:50, July 20, 1918. 
SUN AND THE WEATHER 
Sun and the Weather—New Light on their Relation. Ellsworth 
Huntington, The Geog. Rev. 5: 6: 486-491, June, 1918. 
TACTICS AND TANKS 
Tactics and Tanks. Sc. Am, 119: 8: 148, Aug. 24, 1918. 
TELEPHONE 
Telephoning to a Train. Lit. Dig. 57:25, June 15, 1918, 
Telephone Cables. Sec. Am. 119: 87, Aug. 3, 1918, 
Telephone Tangles. Sc. Am. 119: 5:87, Aug. 3, 1918. 
TELESCOPE 
Telescope, A Homemade. Vera M. Gushee, Sc. Am. Sup. 86: 54-55, 
July 27, 1918. 
THUNDER STORMS 
Thunder Storms. W. J. Humphreys, Jo. Franklin Institute 185: 
785-824, June, 1918. 
Thunder Storms. W. J. Humphreys, Jo. Franklin Institute 186: 
1: 57-75, July, 1918. 
TIME 
Time, What Is. J. A. Macdonald, Se. Am. 119: 31, July 13, 1918. 
TIN 
Tin Cans and Winning the War. Cur. Opin. 65: 127-128, Aug. 1918. 
Tin Plate, Mfg. of. T. L. Bailey, Se. Am. Sup. 85: 410-411, June 29, 
1918. 
U-Boat 


Reclaiming the U-Boats’ Toll. Elec. Exp. 6: 230-231, Aug. 1918. 




















For Regular and Junior High Schools 


General Science 


By Cuartes H. Lake 
IS NOTEWORTHY FOR 


Its systematic and impartial treatment of the various sciences as 
parts of a composite whole. 


Its application of each topic to the everyday life of the pupil. 

Its emphasis upon independent scientific thinking, rather than 
upon memory work. 

Its clear and simple style, easily performed experiments, and 
helpful, practical exercises. 

General Science supplies a valuable foundation for more advanced 

study of science, while providing the student who takes no other 

science work, or who leaves school early, with a practical working 

knowledge of the world about him. 454 Pages. Nearly 400 Illustrations. 


SILVER, BURDETT & COMPANY 
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DURABLE L!FT PUMPS, FORCE PUMPS 


AND HYDRAULIC PRESSES 


At No INcREASE IN Cost 


6 ALL GLASS’? Lift Pumps, Force Pumps and Hy. 

draulic Presses, as every experienced science 
instructor knows, are short-lived. Valves, plungers, inlet 
tubes, outlet tubes and connections break under the 
slightest strain, necessitating frequent replaceage or costly 
repairs. In short, ‘‘all-glass’’ models are expensive at any 
price. Milvay Lift Pumps, Force Pumps and Hydraulic 
Presses are the most economical because they will long 
outlast any other kind. The valves, plungers, inlet tubes, 
outlet tubes and connections are made of metal and are 
therefore unbreakable. The barrels only are made of 
glass. Being in the shape of straight tubes and having 
heavy walls, they are unusually durable. By an ingenious 
arrangement of the parts all the valves are not only in 
plain view, but their action is more pronounced than in 
the “all glass’’ models. The metal parts can be readily 
removed and the straight glass barrels easily cleaned by 
passing an ordinary test tube brush through them. Reas- 
sembling takes only a few seconds’ time. 


No. 1235 MILVAY LIFT PUMP, net. . . $1.75 
No. 1237 MILVAY FORCE PUMP, net. . 2.25 
No. 1243 MILVAY HYDRAULIC PRESS, net 3.75 


Chicago Apparatus Company ™ 
32-40 South Clinton Street CHICAGO, U.S. A. 
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VEGETABLES 
Preserving Vegetables with Salt. E. L. Kirkpatrick, Gar. Mag. 28: 
1: 22-23, Aug. 1918. 


Points for Judging Vegetables. Gar. Mag. 28: 2:64, Sept. 1918. 
VITAMINES 
VITAMINES in Wartime Diets. Sec. Am. Sup. 85: 361, June 8, 1918. 
Wak SERVICE 
The Projection in War Service (Ill.). E. Farrington, New Coun- 
try Life 34:4: 50-50, Aug. 1918. 
War INDUSTRIES 
Some War Industries (5 parts). Herbert Pullinger. 
“Building Ships,’ “Coal,” “Locomotive Shops,” “Blast Fur- 
naces,” “The Gantry.” Century 96:5: 599-604, Sept. 1918. 
WASHINGTON 
Washington Before the War. Hal H. Smith, New Country Life 34: 
5: 25-32, Sept. 1918. 
Washington of To-day (Ill.). Richard V. Oulahan, New Country 


Life 34:5: 33-40 
Washington Country Life. Hobert Brooks, New Country Life 34: 
5: 40-46. 


Washington of the Future (Ill.). Arthur B. Maurice, New Coun- 
try Life 34:5: 46-54. 
WINTER FLOWERS 
Roots and Bulbs for Winter Flowering. W. Sheward, Gar. Mag. 28: 
3:76, Oct. 1918. 


WIRELESS 
Ocean Cables and Wireless. Sc. Am. Sup. 85: 386-387, June 22, 
1918. 
Radio Telegraphy. Guy E. Mitchell, Sc. Am. Sup. 86: 88-90, Aug. 10, 
1918. 


The Power Circuits of the Transmitter, Dll. J. L. Hogan, Jr. 
Pop. Se. Mo. 92:447-480. Mar. 1918. 
The Primary Oscillation Circuits of the Spark Gap Transmitter. 
Ill. J. L. Hogan, Jr. Pop. Se. Mo. 92:635-639. Apr. 1918. 
The Non-Synchronous Gap Radio Transmitter. J. L. Hogan, Jr. 
Pop. Sc. Mo. 92:797-798. May, 1918. 
Wireless in Police Work. Lit. Dig. 57:3:24. Apr. 20, 1918. 
Detectors. H. W. Secor. El. Exp. 6.30. May 1918. 
Woo. 
A Defense of Shoddy. Lit. Dig. 56:10:26. Mar. 9, 1918. 
X-Ray 
The X-Ray on the Battlefront. El. Exp. 5:599. Jan. 1918. 
Woop 
Wood, Uses of (Ill.). Hu Maxwell, Am. For. 24: 471-482, 419-427, 
July and Aug. 1918. 











Introduction to the Study of Science 


By Wayne P. Smita, Ph.D. 
Formerly Professor of Education in the Los Angeles State 
Normal School and Superintendent of Schools 
at Redlands, California, and 
Epmunp G. JEWETT 
Head of the Science Department, Adelphi Academy, Brooklyn, N. Y. 


Cloth 12 mo. Illustrated 620 Pages List Price $1.40 


To help pupils to understand the need of controlled observation 
and to train them in choosing intelligently the means and materials 
by which ends may be realized is one of the most important aims 
of an introductory course in the scientific study of common things. 

The authors of this new book have sought to give useful infor- 
mation about phenomena of common interest and to do this in such 
a@ manner as to encourage an inquiring attitude of mind toward 
puzzling situations and to develop a scientific habit of study. 


1. Topics are introduced and treated in such a 
way as to constitute projects for inductive study. 
For example.—In the chapter on ‘The Supply and Uses of Water,”’ 
the pupil studies the water supply of cities, the rural water supply, 
dams, the water supply and disease, water as a carrier of sewage, 
the purification of water (municipal and domestic), an outline for 
the study of the local water supply, water pressure, water power 
and water wheels. 

In connection with each subject there are questions and exercises 
designed both to review the text and to stimulate independent 
observation and experimentation. 


2. Divisions of scientific knowledge into chemis- 
try, physics, biology, etc. are not forced upon the 
beginner. The familiar subjects of the household, the garden, 
the community, the farm, the factory, and the great industry of 
transportation present special scientific principles which are de- 
fined gradually and appropriately to the pupil’s needs and interests 
and in such a way as to lead him to organize what he knows. The 
pupil is led to think about things and principles rather than about 
abstractions that are beyond his comprehension at this period of 
his development. 


3. The book is a remarkabiy effective book in 
the classroom. 


Frequent summaries, printed in black face type serve to fix important 
points in memory. 

Review questions, answers to which may be found in the text, and 
suggestive questions, which demand independent effort, are found in 
abundance. 


The Macmillan Company 


New York Chicago Boston SanFrancisco Atlanta Dallas 

















